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a DERS have muscles, too—these are the muscles for the Black Widow. 


Thirty Altair hydraulic units are used in the spectacular Northrop P-61 Black Widow. Pacific 
Division is justly proud that the entire hydraulic system incorporates and is built around these 
actuating cylinders and component controls that form the muscles on the world’s largest 


pursuit planes designed specifically for Night Fight- 


P. fe D; oo. m® ing. Pacific Division, Bendix Aviation Corporation, 
acific WYiston i | 
3 11600 Sherman Way, North Hollywood, California. 


NORTH ¢ ALIF. 
° HOLLYWOOD, CAL Airplane Photo, Northrop Aircraft, Ine. 


© 1944, Pacific Division, Bendix Aviation Corp 
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LYLE L. PIERCE, Boeing's master layout 
supervisor and project engineer under whose 
direction early B-17's were designed, who 
gives details (page 148) on Boeing “Grid 
Machine," an ingenius unit used for master 
layout drawings—qa unit that helped get B-29's 
as well as B-17's into the air in a hurry. 
























Ideas to make better airplanes are likely 
to be found anywhere—from the experi- 
mental department clear out to the most 
remote combat zone—and that’s just the 
scope AVIATION will cover getting mate- 
rial to go into a brand new department, 








For Better Design, which makes its bow 
this month on page 119,- The articles and 
illustrations presented will not only aim 
at just as wide a scope but, as they build 
up into a constantly-usable handbook of 
experience, they’ll have one common pur- 
pose: To create finer airplanes. 









J, Carlton Ward, Fairchild’s prexy, has 
had better opportunities than most men to 
study the full effects of air power policies. 
Fortunately for this country he’s the type 
of clear thinker who takes advantage of 
such opportunities—and the result of his 
studies, a sound program that might well 
be our national policy, is set forth in his 
provocative article beginning on page 108. 


Before the war, Al Bennett was one 
of the “hottest” airplane salesmen the in- 
dustry ever saw. And, in really putting 
aircraft sales on a volume basis, he learned 
alot of things to do, as well as not to do. 
Now, as Director of Sales for Aeronca, Al 
is putting all his experience to work in a 
program that’s destined to mean business 
independence for a lot of returning war 
veterans and others who want to be pers- 
onal plane dealers. His plan and first 
photos of two new Aeronca planes are 
presented for the first time on page 116, 
























Can the airport become a definite part 
of a community’s business. life?-It not 
only can, it should, says Melvin H. Nuss. 
And he should know‘ for, as secretary- 







Commission, he’s welded flying ‘facilities 
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~ how a.c. is adaptable to service needs, 


manager of the Reading, Pa.,. Airport ~ 


to both city and county industrial activity. 
He tells how it was done on page 112. 


Top-priority for electrical engineers is 
development of alternating current sys- 
tems for large aircraft. Beginning on 
page 123 is a detailed and timely discus- 
sion of electrical system performance fac- 
tors required for present-day planes and 


Another first is that on page 128, re- 
vealing details of the Kollsman Mach- 
meter, the instrument developed to meas- 
ure safe top limits of planes that approach 
sonic speeds in level flight or, as some of 
them do, get over that “hump” in maneu- 
vers. Explained fully are both underlying 
theory and operating principles of what 
may soon become a basic “must” instru- 
ment, 


"Save money by spending it” may 
sound like the neatest trick of the week. 
But Ralph Upson says you can do it by 
spending the money on flaps and retract- 
able landing gear when building small air- 





craft—even those that cruise at no more 
than 100 mph. His analysis, which would 
take these two items out of the “extra” 
class, is presented on page 130. 


There's meat for both production and 
maintenance men in R. A, Livingston’s 
article on page 156, for it gives the all- 
important do’s and don’ts for installation 
of aircraft tubing. 


Winter's not far away, which means 
that cold-weather maintenance problems 
are just as close. Alaska Star Airlines’ 
C. O. Carey has been through plenty of 
tough winters and, in his story on page 
160, he gives the benefit of his long experi- 
ence in conquering some of the world’s 
toughest weather and keeping planes fly- 
ing on schedule. 


The British-designed Miles 35 pictured 
on page 217 of our July issue created a lot 
of interest among flying people. So, on 
page 181, we present Mr. Miles’ own argu- 
ments for the tandem-wing type of craft— 
what he thinks can be done with it both 
commercially and militarily, 





Down the Years in 


25 Yr. Ago (1919)—New 24-cylinder 
engine successfully tested at McCook 
Field . . Two London-Paris air- 
lines started . . . Aeromarine flying 
boat drops mail on deck of Adriatic 
. . . London Daily Graphic announces 
proposed airline combine financed by 
several governments . . . San Fran- 
cisco has inter-city air taxi service 
. . . Bodensee, new Zeppelin, is first 
to have hot and cold water service for 
passengers .. . Curtiss announces new 
routes from New York to Rochester- 
Syracuse-Utica-Albany; Erie-Pitts- 
burgh; and to Hamilton and Toronto 

. . Navy offers F-boats for sale to 
civilian boaters . . . Air* Department 
proposed to handle all defense agd 
commercial aviation. 


15 Yr. Ago- (1929) —Consolidated ac- 
quires Fleet and Thomas-Morse com- 
panies . . . National Air Races use 
radio plane for traffic control 
Nineteen women flyers race from Santa 
Monica, Cal., to Cleveland Air Races 
. . . Curtiss-Wright announces $9,- 
123,887 unfilled order backlog, 73 per 
cent increase over year ago i 
Anderson, Ind., prosecutor starts 
campaign against unlicensed tyro pilots 

. . . Kellett starts building factory at 
Camden to manufacture autogiros 
under Pitcairn-Cierva license ‘ 
Engine manufacturers now number 23, - 
aircraft 101, total employment 22,000 
persons . ACCA discusses air- 
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Law College offers air law course, and 
New York University has Guggen- 
heim course for ground school teachers 
. . . After seven years, Dr. Hugo 
Eckener obtains U.S. patents for Zep- 
pelin type airship . . . Kansas City 
fly-it-yourself firm rents planes tor 
$15 an hour. PAA extends overseas 
service to Guatemala, Curacao, and 
Paramaribo . . . Colonial Air Srans- 
port commences Boston-N.Y. run... 
Montreal-Detroit airmail flies 61,562 
mi. in two months without mishap. . . 
Utica, St. Paul, Amarillo, Homer 
(N.Y.), Alexandria (Ind.), Denver, 
open airports this month . . . TAT 
opens direct San Francisco service. 


10 Yr. Ago (1934) —Washington con- 
ference revises airline safety regula- 
tions . Swissair uses Lockheed 
Orion for Balkan mail service .. . 
Dept. of Commerce opens bids for 
light plane manufacture Rep. 
Vinson proposes 2,184 Navy planes 
but Navy cuts figure to 1910. . . Na- 
tional Air Races, National Balloon 
Race, and Women’s National Air 
Meet are scheduled this month, and 
Gordon Bennett Balloon Race is slated 
at Warsaw, Poland . . . Construction 
starts on carriers Yorktown and 
Enterprise, and Ranger sails on shake- 
down cruise to Rio . . . Air France 
mail plane Arc-en-Ciel makes. fourth 
South Atlantic flight to Brazil . . 
East River Skyports installed at foot 
of Wall St. and E,. 34th St. N.Y.C. 













THE NEW KOLLSMAN MACHMETER is an instrument which 


gives a pilot advance warning when his plane approaches the speed of sound—a speed at which an entirely 


new set of aerodynamic conditions—and dangerous ones—is introduced into the operation of a plane. Since 
the occurrence of this critical speed varies with altitude and the particular type of plane being operated, an 
indication of its approach is important for the testing of aircraft. The new Kollsman Machmeter is typical of the 


special flight test instruments which have been developed by Kollsman for America’s Aircraft manufacturers. 


. KOLLSMAN AIRCRAFT INSTRUMENTS 


al PRODUCT OF 
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SQUARE DT) COMPANY 


ELMHURST, NEW YORK GLENDALE, CALIFORNIA 
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Aircraft Distribution 
Enters a NEW Era 


NCE UPON A TIME there was a very 
() brilliant engineer who designed a 
wonderful airplane which flew like 
an angel and was very easy on the eyes. 
He showed it proudly to his friends and each 
one said, “That is the only plane for me. 
I should like so much to buy one.” And so, 
each night, the brilliant engineer went to his 
slumbers happily because he believed his ac- 
complishments to be successful. 

Since the world was then in one of those 
periods when inflated money was_ bursting 
through the doors of all the treasuries and 
burning holes in peoples’ pockets it was not 
very long before the brilliant engineer became 
possessed of a financial angel who put up 
the cash to build more airplanes like the 
first. Soon a goodly number were completed. 
The brilliant engineer sat comfortably in an 
office with “President” written on the door, 
waiting in vain for the return of those good 
friends who had wanted so much to buy these 
planes. In due course the angel grew tired 
and flew away to sounder investments. An- 
other airplane company had bitten the dust. 


HIS PARABLE is neither exaggerated nor 

is it an isolated incident in the his- 
tory of airplane manufacturing. It has hap- 
pened, with minor variations, in dozens of 
instances. It’s typical of the first phase of 
aviation merchandising. 

The unhappy truth is that many a pioneer 
manufacturer failed because he believed that 
bunk about building a better mousetrap and 
having the customers beat a path to your 
door. 

With the advent of the light airplane came 
a new generation of distributors who knew 
something of the basic principles of merchan- 
dising. "The more progressive manufacturers 
learned that they must allow for sufficient 
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discounts in their price schedules to attract 
responsible distributors and dealers. A healthy 
rise in personal aircraft sales was interrupted 
by the war. 

Now we are entering another new period in 
aircraft distribution. For many months 
AvIATION has been presenting material de- 
signed to help manufacturers in their postwar 
planning. ~In this issue (page 116) we offer 
pictures of the first of the crop of new postwar 
airplane models along with one of the first 
distribution programs to be formulated in 
the personal aircraft field. 


HE PLAN is based upon sound prewar 
ie te and tailored to fit the needs of 
our postwar national economy. It does more 
than sell airplanes. It sells young men and 
returning: veterans the opportunity to find em- 
ployment in an attractive new business. Thus 
it contributes to the solution of the critical 
unemployment problem that lies ahead, and by 
increasing personal flying it promises to add to 
the fuller life that can be ours if we possess 
the wisdom to achieve it. 

These basic factors are the major ingredi- 
ents of the American enterprise system under 
which this country has reached its present 
stature. The plan is one of the first indi- 
cations of the revival of the system to which we 
have devoted our energies in both peace and 
war—the system to which we must direct re- 
doubled energy after the war. 

Manufacturers and distributors of airplanes 
or equipment and those who hope to enter 
this field should study the principles of this 
plan and apply them to their own businesses. 


ZerG, 


EDITOR 
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AIRPOWER CAN MEAN 


By J. CARLTON WARD, JR., President, Fairchild Engine & Airplane Corp. 


Maintaining the peace requires eternal vigilance, which can be 
had with least expense through an adequate air force. Here is a 
program—which might well become national policy—for continuing 
research and development necessary to keep air supremacy. 





ECHNICAL DEVELOPMENT is the key 

to American airpower, present and 

future. In our national interest, 

what are the broad facts in this particular, 
and what should be our country’s policy? 

History shows that many great inven- 
tions have been developed and perfected by 
various nations, to the detriment at times 
of the nation that originally produced the 
fundamental development or conception. 
For example, America produced the first 
airplane in 1903, but in World War I it 
was compelled to fight in airplanes: pro- 
duced by its allies, and for years the orig- 
inal American invention of the first flying 
airplane has rested in a British museum. 

Similarly, the principles of radar were 
first announced to the world in the United 
States as early as 1922 by two Naval 
scientists in the laboratory at Anacostia, 
D.C. Yet radar was developed primarily 
by Sir Watson Watts in Britain and 
handed back to us after we became her 
fighting ally and after we had been given 
time to prepare ourselves for the present 
struggle with the time purchased by her 
effort. It is interesting to note that Sir 
Watson Watts was knighted for the work 
which he did in that preparatory effort; 
the two naval scientists are known only 
to a few. 

In another case, the U. S. Navy, in the 
spring of 1918 in cooperation with the 
Sperry Corp., launched a successful flying 
bomb at Bellport, L. L., carrying 1,000 Ib. 
of TNT. with a 400 mi. range. It had 
many features of the present German 
robot bomb, 

At the same time, Charles Kettering and 
his associates began the development of 
radio controlled flying missiles which they 
believed could’ assist in preventing future 
wars. It was left to the Germans, a 
quarter of a century later, to put this 
weapon into their own concept of total 
war. Such instances can be multiplied 
many times. 

At the expiration of World War I, 
France emerged as the leading air power 
in the world, for she had more airplanes, 
more facilities, and more technicians than 
could then be found in any other country. 
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J. Carlton Ward, Jr. 


—who was an eye-witness fo the fall of 
France. As a member of an aviation mis- 
sion in 1939 he was in a unique position fo 
see industrial decay which preceded that 
nation's collapse. In the light of his first-hand 
information, his warnings against nationoliza- 
tion of industry and stagnation of research 
and development are particularly pertinent 
today. 





But from that date on she declined stead- 
ily, not only in relation to other powers, 
but also in an absolute degree. 

From the outside it appeared that 
France rested on her laurels. Being a 


thrifty nation, she seemed to feel that pos- - 


session of a quantity of airplanes met the 
needs of the situation. Subsequently her 
industry became a political football and 
attempts were made as late as 1939 to 
nationalize it under a socialist government. 
And so, as World War II approached, 
France found herself with politically dom- 
inated facilities which her government, in 
the throes of war, admitted were inefficient 
and wasteful. 

At that time I was head of a mission to 
the French government to promote pro- 
duction, and the first job to which we were 


NATIONAL SECURITY 


assigned had to do with their worst head- 
ache, the nationalized Lorraine-Detrich 
engine factory. Production standards 
were lower in the nationalized industry 
then had been the case under private man- 
agement. 

An excellent article (see page 56, Jan. 
1942, AvIATION) written by an American 
who lived through that period in France, 
carefully sets forth those factors that 
undermined France’s effort in preparation 
for the war, 

The lessons to be learned from French 
experience are clear. They are: 

1, Possession of the most airplanes at 
a given moment does: not, per se, mean 
realization of continuing development nor 
the successive production of improved 
models. 

2. Private industry, with its competitive 
aspect, surpasses to a marked degree the 
performance of government-owned facil- 
ities. 

3. Merely to be confronted with a na- 
tional emergency does not solve the 
problem. In the instance of World War 
TI, France was 10t given time enough to 
work herself. out of her inferior position. 

Before turning to America’s position, it 
might be well to examine that of Germany, 
popularly regarded as a nation of vast 
technical resources and possessed of ample 
skilled labor and engineering talent. Even 
under Hitler, her factories operated under 
private management, but with govern- 
mental direction as to basic policy and, in 
many instances, government participation 
in the ownership. . The government owned 
50 percent of the great Junkers Works, 
but in spite of that ownership, permitted 
the operations to be carried on by private 
management. Being a totalitarian state, 
the basic policies were laid down for the 
various manufacturers by the government. 

In 1933, Germany started active prep- 
arations for World War II, Ample facil- 
ities and money were provided by govern- 
ment for production and for research and 
development. While a smaller country 
than our own, her appropriations for air- 
craft production were tremendous as com- 
pared with ours; under her rearmament 
program her funds for research and devel- 
opment were many time those available 
here in our own country. 

Americans who inspected the DVL 
Laboratories—and they were many, be- 
cause the Germans at that time were free 
in showing them to us—all brought back 
reports on the tremendous facilities that 
the totalitarian government had provided 
for this one job of getting the most and 
best airplanes. 
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As a result, when World War II began, 
Germany had produced the greatest quan- 
tity of then-modern aircraft the world 
had ever seen. However, there were near- 
fatal mistakes made in the German prep- 
arations for war in the air—mistakes that 
stemmed from over-all powerful govern- 
mental direction. These mistakes were: 
First, her assumption that airplane models 
should be frozen in order to produce in 
quantities, as soon as a satisfactory design 
had been evolved (this produced static 
designs of airplanes, modern at the start 
which, in the early stages of the war, 
were numerically superior to those of her 
enemies but which, as time went on, were 
inferior technically to the rapidly modified 
British designs); and, second, her air- 
planes were designed essentially for 
ground cooperation, and were considered 
by Germans themselves as primarily 
offensive weapons. Hence, they were 
weak in defense operations against enemy 
aircraft. 

Thus, totalitarian direction produced 
basic errors in policy that resulted in pro- 
ducts which proved inferior in over-all 
competition to the planes made under the 
relatively free enterprise system between 
competitive makers in Britain and, later, 
in America. Superiority is not a static 
thing—it is a dynamic thing. 

In Britain, active steps toward rearma- 
ment in the air began in 1938, the govern- 
ment laying down a very sound approach 
to overall British production, with dis- 


World's first flying bomb, launched at Bellport, L. |., in 1918 by 
Corp. In a test, this winged missile carried 
1,000 Ib. of TNT 400 mi. Yet, because of inadequate research and 


U.S. Navy and Sperry 
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MR. WARD CONTENDS THAT— 


1. Present development contracts 
should not be terminated. 


. Military research, design, and de- 
velopment should be continued on 
a constructive basis through com- 
petitive private industry. 


. A production program for the air- 
craft industry should be maintained 
to retain its ability to establish 
production processes and to per- 
mit the air forces to become fa- 
miliar with the handling of such 
planes. This would assume that 20 
percent of the number of air- 
planes in the air forces will be re- 
placed annually. That would give 
the industry, if it knew the size of 
the postwar air force, a basis for 
planning. 

. New and advanced models of all 
types of military aircraft required 
for a balanced air force should be 
developed. And quality of the 
product should be the primary 
factor in placing orders. 











persal of manufacturing units and with 
competitive engineering designs. -In this 
atmosphere the now-indispensable de 
Haviland Mosquito was developed by a 


total war.” 





private aircraft firm, independent of- the 
direction of the Ministry of Aircraft Pro- 
duction. 

Even more important, when Britain had 
to meet the threat of German bombing she 
was ready with radar, developed in secret, 
which permitted 700 British fighters to 
stave off attacks by as many as 2,400 
enemy aircraft instead of being wiped 
out on the ground as had already been the 
fate of the warcraft of France, Poland, 
and of Germany’s other enemies. 

The radar locators, plus the efficient 
British fighter designs and their superior 
armament, took such a heavy toll of the 
Luftwaffe that it became an uneconomical 
form of war and was abandoned, This 
happened in spite of the high prediction 
Germany had made of subduing England 
from the air, thus hoping to avoid the risks 
of sea-borne invasion for which she had 
not equipped her Navy. By having in use 
at that critical time the fruits of engineer- 
ing development, Britain saved herself and 
perhaps the world from Nazi domination. 

And what of America? With all of 
these lessons before us, we had allowed 
ourselves to live on a starvation diet for 
development, even relative to the appro- 
priations for development of such a second 
rate power as Italy. The latter’s appro- 
priations for the city of Guidonia, an entire 
city founded for the development of air- 
craft, was something on the order of two 
and a half times our equivalent appro- 

(Turn to page 251) 


development appropriations, "it was left to the Germans, a quarter 
of a century later, fo put this weapon into their own concept of 





Billy Sewell, 14-yr.-young "infant" of high school group, cutidinaied 
in Pennsylvania State Taaitars College aviation laboratory program 
by traveling from Maine to satisfy his obsession to fly. And he came 
through course with highest rating in flight phase. Shown just before 


takeoff in "Fleet," 


young Sewell is briefed by Andrew Boyajian, Air- 


craft Services Consolidated's chief flight instructor. Sewell's dad is 
in Merchant Marine. Boy's aim is to be aircraft design engineer. 


... And a Child Shall Fly Them 


By IRVING STONE, Assistant Editor, "Aviation" 


The plane isn't a contrivance which high school youngsters look at 
with awe. Today, they are not only ready to receive aeronautical 
knowledge but the manual skill of flight, as well. That young people 
can fly, even at 14, is the proof of a unique experiment conducted 
by an educational institution and a flight school operator —a 
logical combination for ground school and flight training. 





just completed at Bloomsburg, Pa., 

points the way to a potentially 
broad field of flight school operator activ- 
ity in conjunction with an educational 
trend in aeronautics which indicates na- 
tionwide recognition. 

The experiment—an aviation laboratory 
summer school—is significant in that 
it proved the ability of high school stud- 
ents, as young as 14, to absorb flight in- 
struction in addition to academic ground 
school training. Conducting the program 
was the operator-educator combination 
of Aircraft Services Consolidated and the 
105-yr.-old Pennsylvania State Teachers 
College. 
| Activities of the former, an experi- 

nced flight organization, were under the 
supervision of Howard Ailor, founder of 
the Ailor Fly-Ur-Self System. And 


. SUCCESSFUL AND NOVEL experiment 
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training by the college was under the 
guidance of Harvey A. Andruss, president, 
and John C. Koch, director of aviation 
education. 

From 1942 to 1944 the two facilities 
had jointly conducted a WTS program at 
Bloomsburg, training over 1,000 army: and 
navy pilots and naval flight instructors. 
Accordingly, at the cessation of this ac- 
tivity in July, 1944, the two organizations 
were admirably fitted by experience and 
cooperation to test the aptitudes of teen- 
age students for flight and ground school 
instruction, and also to set a pattern for 
the inclusion of similar training in sec- 
ondary school curriculum. 

Thirteen students were sical: in the 
first class of the four-week summer pro- 
gram. Eleven of these were boys and 
girls ranging from 14 to 16 yr. of age; 
the other two, 18 and 21, were college 


students. The training program was con- 
ducted concurrently with the regular 
summer course for teachers attending 
State Teachers College to obtain credit 
for licenses to teach preflight aeronautics 
in the high schools. Basic instruction in 
the two courses was identical, except that 


’ the teachers received additional instruc- 


tion concerned with presentation of sub- 
ject matter. In the second class, 12 of the 
23 participants enrolled were high school 
students. 

Flight instruction, consisting of 10 hr. 
of primary training in dual-control Fleets, 
was started on the second day of the 
course, following familiarization with the 
details of airplane preflight check. Daily 
flying time varied from 30 to 45 min. per 
student, coupled with an equal amount of 


“time for review of maneuvers performed. 


Ratio of students to instructors was four 
to one, and while one student was aloft 


_ with the instructor, the other students 


were occupied in the day room with 
ground school problems. 

Ground school consisted of 72 hr. of 
combined instruction in avigation, meteor- 
ology, civil air regulations, engines and 
theory of flight. In some instances, teach- 
ers attending the regular summer session 
of the college to obtain credit towards 
preflight licenses, gave this instruction to 
the students under the supervision of the 
regular instructors. 
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The youngest student was a boy of 14 
just due to enter high school. His en- 
thusiasm was such that he rode a bus for 
% hrs. all the way from Maine to satisfy 
an obsession to fly. It is significant that 
he received the highest flight rating, to- 
gether with consistently good resylts in 
other subjects. 

By comparison, the boys and girls 
achieved fairly equal results. In general, 
the grades indicate a capability to absorb 
this type of instruction; they compared 
favorably with those attained by teachers 
in attendance—and in some instances bet- 
tered them. Final grades are shown in 
the accompanying tabulation. 

At the completion of the training for 
the first class, a written examination for 
private pilot’s license was given the 
youngsters through the cooperation of 
CAA. Purpose of this examination was 
to help determine whether the curriculum 
was adequate in scope and time allocation, 
also whether ground school equipment 
had been properly selected and utilized to 
parallel the introduction to flight. 

The grades attained on the CAA ex- 
amination (also given in our tabulation) 
are generally favorable. The largest num- 
ber of failing grades was in meteorology, 
probably because more basic knowledge 
was required than was possessed by some 
of these youngsters at their stage of edu- 
cation. Using the performance of army 
and navy students who trained at Blooms- 
burg as a basis for comparison, super- 
visory personnel felt that the youngsters 
generally possessed greater enthusiasm 
and that they more readily mastered 
basic flying techniques. 

The reasons underlying the desire of 
these teen-age boys and girls, from many 
localities, to learn to fly indicate relation- 


Shown here in group comprising first class of State Teachers College 
‘lation laboratory are 11 youngsters ranging from’ 14 to 16 yr. of 
%9¢, who conclusively demonstrated ability to fly. 
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RECORD OF THE FIRST CLASS’ 





Subject 





Students 


Avigation 


Engines & 
Theory of Flight 


Civil Air 


Meteorology Regulations Flight 





CAA 
School 


CAA CAA 


School | Exam 





87 
87 
87 
67 
73 
87 
87 





Teachers? 






































170 is passing 
*3ubjects optional 











Capabilities of the youngsters are evidenced in the break- 
down of grades. Note comparative performances of the teachers. 


ships to their expected future interests. 


It is likely that these reasons are repre-- 


sentative of high school student interest 
throughout the country, An interview with 
the Bloomsburg students revealed activ- 
ities expected to be followed, which in- 
cluded among others, aeronautical design 
engineering, mining engineering, air 
freight transport, mechanical servicing, 
development work in South America, and 
the medical profession. All felt that flying 
would be an essential adjunct to their 
work, and aside from future utilization in 


Uniformed men 


connection with business, they considered 
flying a most pleasant recreation. 

Close on the termination of the first 
class at Bloomsburg, an aviation confer- 
ence, sponsored by the State Department 
of Public Instruction of Pennsylvania 
was held at Harrisburg, attended by 
representatives of CAA and the State 
Aeronautics Commission, high school 
principals and teachers, superintendents 
of schools, flight operators, and repre- 
sentatives of colleges interested in aviation 

(Turn to page 279) 


in background are John Koch (lett), director of aviation of college, 
and Asher Wolfe (right), faculty member. Two teachers who attended 
summer class stand left and right of center. 
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MAKING THE AIRPORT |. 
A BUSINESS CENTER _J: 








By MELVIN H. NUSS, Secretary, Municipal Airport Commission, and Manager, 
Municipal Airport, Reading, Pa. 


Far-sighted planning and cooperation between city and county 
make flying facilities integral with community industrial life. 





began long before the physical proj- 

ect. was started, the entire plan 
being based on the idea that a successful 
airport must be part of the business life 
of the community it serves. 

In the preliminary work was included a 
survey of the transport and shipping needs 
of Berks County and immediate area and 
the whole project was based upon the 
figures thus obtained. By these means the 
need for an airport was definitely estab- 
lished before the actual plans were started. 

Reading was one of the first communi- 
ties to approach airport planning on this 
sound basis; since then several others 
have also: followed suit. The example is 
one which could well be followed by 
every group of business men desirous of 
developing outstanding aviation facilities. 

The original field, built as a WPA 
project, was dedicated in October, 1939. 
At that time it had the conventional two 
runways of a CAA Class 2 airfield and 
no more apparent future than that which 
could be developed by any fixed-base 
operator who might think it a desirable 
location. 

When the AAF took over in ’42, need 
for a prosperous local airport was recog- 
nized by a farseeing mayor and a progres- 
sive city council. An airport commission 
was appointed by the Mayor and Council 
in May, 1937, and necessary funds guar- 
anteed. Also, the originaf short runways 
were improved and lengthened and Read- 
ing shortly entered the group of airline 
cities when TWA made the airport a 
regular stop on its route to New York 
and the West. 

It was when the AAF acquired the field 
(as a support base for Mitchel Field) that 
the government offered to extend run- 


Pires the airport at Reading, Pa. 
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ways and build others, if the city council 
would add sufficient land. This was 
done, the contract calling for return of 
the airport to the city six months after 
the termination of hostilities. By that 
time the field will. have four runways, 
each over a mile in length and will be 
capable of handling any probable expan- 
sion of traffic, regardless of future in- 
creases in airplane size or weight. 

To support successfully a field of this 
type, a year-round flow of business is re- 
quired, both coming and going. Working 
in conjunction with the Airport Commis- 
sion, the Mayor and Council decided that 
the nearly 800 local industries and a pros- 
perous farming community with a primary 
territory of service wherein 300,000 people 
reside and work, would be able to provide 





Melvin H. Nuss, leader in development 
and future planning of Reading Airport. 











the business, if the airport itself had the 
the required facilities and connections. 
A postwar program was developed 
which would eventually call..for .an ex- 
penditure of over $1,000,000, half of which 
was immediately guaranteed..by the city, 
The Board of. County: Commissioners, 
which in the past has assisted generously 
financially, indicates its further support. 
This was estimated to,be necessary for 
buildings and other facilities for an up-to- 
date airport. .,; yt 
The general plan was that.,an airport, 
to be successful, must. not be. merely a 
passing point through which. passengers 
will come and go, but an integral part of 
the business life of the community. To 
this end it is planned to provide, first of 
all, the usual airline offices and mainte- 
nance shops, better than usual accommo- 
dations for passengers and entirely sepa- 
rate spaces for the sightseeing public. 
Then, following the example of the larger 
railroad terminals, the usual stores, cater- 
ing to+travellers, would be provided, to- 
gether with banking facilities and possibly 
a theater. Ample parking space and a 
service garage are included in the plan. 
Freight and air express are to be sepa- 
rate entities, with loading platforms for 
trucks and belt conveyors for economical 
handling of packages. Estimates have 
already been made for pneumatic delivery 
of mail to and from the: city post office, 
thus removing the delivery time factor, 
hitherto the greatest obstacle to speedy 
airmail service. ' 
To make the airport part of the life 
of the non-flying public and to render 
them air-travel conscious, a produce 
market is planned as part of the general 
layout. Here, delivered by air within 4 
few hours from their places of origin, will 
be sold Maine lobsters, Columbia River 
salmon, Texas early strawberries, tropic 
fruits, Florida swordfish and out-of- 
season vegetables and fruits now difficult 
to obtain, owing to transportation delays. 










































Baitee R 
Wholesalers will distribute promptly the Me 
produce to the corner shop keeper within ted 
the trade area, bringing to the housewife 
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who does not desire to shop at the airport facilities of the airport. Plans have been dollars per person in the entire county 
retail market, the same luxuries. Local discussed with a prominent airline special- _ will be both advantageous and profitable, 
grown produce, eggs and poultry will in izing in pickup service, for an intensive but that to make the investment safe and 
turn be shipped to other markets hereto- local system as a feeder. permanent, the airport must be a part of 
fore unavailable to the local producer. Summing up, this city and the county the business life of the entire community 

To integrate the picture of a complete in which it is located have come to the and not merely a flat place where one 
commercial center, instead of a “jump- conclusion that an expenditure of several boards or leaves an airplane. 
ing off place,” arrangements have been 
made for leasing store space to local 
businesses. As the airport is not more 
than 15 minutes drive from the middle of 
the city, it is to be expected that many 
shoppers will find this new business center 
with its free parking space a pleasant 
and convenient place for transacting their 
daily purchases. 

For the benefit of those who will learn Chicago shai 
to fly, arrangements have been made for 2 Philadelphia 
flying schools, and low-rental hangars will ove W 
be built for privately owned planes. pattime. \ 

Travellers by bus will find a commodious Indiana i ee * 

“ : : polis 

bus terminal, enabling non-air travellers 

to use their chosen method of trans- Reading's geographical relation to other cities. - 
_ portation while enjoying all the other 





Milwaukee 
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y the Reading Airport, situated in bend of the Schuylkill River, is on a Present Army buildings (bottom) will be removed and imposing central 
‘thin fat tableland 15 min. from city center. N-S runway is 5,000 ft. long, administration offices erected in their place. Banks around outside of 





»wite ME "0 Others 4,550 #t. New E-W proposed runway will be 4,800 ff. long. airport will be planted with flowers. 
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For battlefront business of super-snooping (we borrow term from 
this Piper L-4 "Cub's" very descriptive name) all you need is a 
former's field within buzzing distance of enemy, a pup tent, and a 


photo.) 


“grasshopper” plane. Seen here is Lt. Perkins, graduate of first ''closs," 
North Africa School for Liaison Pilots. (U. S. Army Signal Corps 


"GRASSHOPPERS" GO TO WAR 


By BLAINE STUBBLEFIELD, Weshington Editor, "Aviation" 


Starring in a triple-action role—reconnaissance, 
and liaison — our light planes are fighting the 


gunfire control, 
sky-war just as 


certainly as their big-brother craft. What's more, the military and 
the manufacturers now seek non-spin simpler-control "flying jeeps;"' 
resultant designs are sure to spark the postwar civil-plane market. 





EGINNING with the invasion of 
Africa, the Artillery has been using 
effectively large numbers of the 

so-called “grasshopper” planes as “Air 
OP’s” (air observation posts). The 800-Ib, 
aircraft hide under trees, fly up and down 
gullies, spot enemy works and concentra- 
tions, radio pinpoint locations from their 
coordinated maps, correct salvos from 
their field batteries, call “fire for effect” 
—and then scram. : 
Dodging groundfire and enemy fighters 
and natural obstructions, scanning the 
terrain for gun flashes and troop move- 
ments, making precision locations and 
transmitting information—all this leaves 
the two-man crew little time to attend to 
the fine art of flying. The Artillery pilots 
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have the same trouble that civilians have: 
They sometimes cut it too fine and drop 
off in spins. Not many of them, but too 
many, 

Hence Liaison officers of the Artillery 
and of the Air Forces are now working 
with several aircraft manufacturers on 
higher performance specifications for the 
“grasshopper.” If the war goes on for 
some time, Air OP’s pilots will be sitting 
safer in spin-proof planes—sitting, that is, 
as safe as anyone can sit between two 
armies and under two air forces. In any 
event, the trend toward simplified-control 
non-spinning light plane designs augurs 
well for the postwar civilian market. 

At present, however, the Artillery does 
not favor two-control design, maintaining 


that it wouldn’t give the needed maximum 
maneuverability. 

It was in Nov. 1942 that three Piper 
Cubs flew off the deck of the USS car- 
rier Ranger, 40 mi. at sea, and landed in 
Africa. In error, a cruiser, several de- 
stroyers, and troop ships of the United 
States Navy fired on them, happily with- 
out effect. Then when they arrived over 
land, American ground forces cut loose at 
them. Capt. Alcorn was shot down: and 
was returned to his home with injuries. 
Lt. Snell was brought down by machine 
gun fire, uninjured. He send word ahead 
to his destination, once more took off— 
and was fired on again. He reached the 
field, however, but a major who had come 
out to meet him mistook his flying jeep 
for an enemy craft and gave him a blast 
from a tommy gun. No hits. The third 
ship, carrying Lt. Butler, with Capt 
Devol as passenger, arrived safely. 

This was the bad beginning of what was 
to become a very successful enterprise: 
Light plane fire control and reconmais- 
sance for the Ground Forces. : 

One interesting liaison plane operatioa 
was the conversion of LST (landing ship, 
tank) boats into Cub aircraft carriers. A 
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flight deck approximately 70-yd. long and 
12-ft. wide was designed and built by the 
Engineers. The framework was mainly of 
4-in.-by-6-in, timbers, and the floor was 
regular steel runway matting. By trim- 
ming the ship with ballast in the forward 
tanks, the runway was given a slight 
down-hill tilt. 

The takeoff started with braked wheels 
and high tail, so the pilot could see the 
white guide line painted on the strip, and 
the plane was held down on its wheels 
till the very end was reached. When the 
wind was at 10 mph. plus 9 knots of ship 
headway (making roughly a 20-mph. 
headwind) the airplane attained flying 
speed. in three-quarters of the runway. 
Eight planes were shipped on this carrier, 
two on the flight deck, two on the main 
deck, and four disassembled. These planes 
went ahead of beaching operations, and in 
some cases landed with valuable in- 
formation for parties that had already 
gone ashore. 

In Sicily, landing strips were few, un- 
even terrain caused serious turbulence, 
and liasion pilots learned to fly out to 
sea beyond range of gunfire, parallel the 
coast, and look up the valleys at what 
the enemy was doing. If caught over the 
water by attacking enemy fighter planes, 
the L-4’s were in a bad way. But they 
always managed to get over land, where 
natural obstacles helped them to evade 
speedier crait. 

The Germans, attacking liaison planes 
in Sicily and Italy, always came in 
groups, using Me-109°s, F\W-190's, and 
sometimes Ju-87’s and He-lll’s. Only 


To inaugurate light-plane fire control and reconnaissance work, three 
l4"Cubs" hopped in November 1942 trom Carrier “Ranger,” 40 mi. 
sea, and landed in North Africa. Untortunately, two of ships were 
t up by our own forces, as recounted 


mistaken for enemy craft and sho 
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Unique was conversion of some LST boats into “grasshopper"-plane aircraft carriers. This 


one, snapped at dock in Italy, takes "Cub" aboard via hoist. 


Note narrow flight deck; 


measuring about 70-yd. long and a mere 12-ft. wide, it's framed of 4"-by-6" p'anks and is 
capped with regular steel runway matting. In action, L-4's fly in from LST-carriers to spot 
enemy defenses just prior to beaching operations, and in some instances these planes land 


with information for parties already ashore. 


once, according to the Artillery Associa- 
tion, was a Cub jumped by a single enemy 
plane. 

The War Department press service tells 
of a certain Nazi heavy gun that kept up 
a slow but steady fire from behind a ridge 
despite all the fire concentrated in the 
valley. A grasshopper went up and 
scouted the terrain corridor. It spotted 
a big gun being run in and out of a tunnel, 
on tracks. The liaison pilot radioed exact 
coordinates*locating the gun, and a gun 
in each of three American battalions made 


leisurely precision adjustments on it. 
After pausing a half hour, the Germans 
decided things were right for more shoot- 
ing, so they rolled out their piece and 
fired another round. Quickly, a three- 
battalion concentration demolished the 
German gun. . 

One day in North Africa, Air OP’s got 
a report that German tanks were concen- 
trating in a village over a hill. The 
American general wanted to see the tanks 


’ for himself, so he himself went aloft in a 


(Turn to page 253) 


in this article. The third, piloted by Lt. Butler and carrying Capt. 
Devol as passenger, came through unscathed. Here (lett) Officers 
Butler and Devol prepare for takeoff from “Ranger.” Right: Tail up, 
they're on their way. (U.S. Navy photos.) 
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Here's a practical, tested plan by which returning vets—and others 


—can set themselves up in the personal plane sales business to stay 


OST-WAR EMPLOYMENT PLANS and 

the weather too often seem to share 

Mark Twain’s words on the latter 
that “everyone talks about it, but no one 
does anything.” 

We cannot do anything about the 
weather, but we are doing something prac- 
tical in providing the means for gainful 
employment and advancement of return- 
ing war veterans and others. We 
have, not tomorrow but today, the first 
comprehensive plan for helping both men 
and women utilize their war training so 
that they may return smoothly to civilian 
life by developing their own businesses 
to the limit of their ability in the typical 
American way. 

Aeronca has made personal planes for 16 
yr. After fulfilling war contracts, it in- 
tends to continue making them. But the 
company does not feel that its job ends 
there. We of the organization feel that 
aviation has a responsibility to the public. 
We have no desire merely to sell air- 
planes. We have, instead, the conviction 
that with young Americans willing to 
fight overseas, we at home should have an 
effective plan ready and working for 
them so that the disabled as well as the 
fit may earn a good livelihood. 

Our plan has been proved in practice. 
It is fully implemented so that the war 
veteran and war worker may get right 
into it and take advantage of past experi- 
ence. It is obvious that the rate of post- 
war progress in aviation will depend 
largely on the speed with which the air- 
port program is realized. 

Here, for example, is how one 
light airplane dealer and airport operator 
helped himself to success, as well as aid- 
ing his community by establishing a 
sound, paying business: 

Cy Rich started as an airplane mechanic, 
learned to fly, and studied a practical 
method of airplane sales and airport oper- 
ation that the writer had instituted sev- 
eral years before at Hightstown, N. J. 
Cy did not lack ambition, but when he 
found himself at Easton, Pa., one day, he 
only _had $12 to his name. 

He promptly borrowed an old plane 
from a friend and began operating out of 
the old Easton airport, Business im- 
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there. And that staying is most important, for— 


MERCHANDISING 
GOES BEYOND THE SALE 





By ALFRED B. BENNETT, 
Director of Sales, Aeronca Aircraft Corp. 


proved. He soon found a better field, 
closer to the main flow. of traffic and 
nearer the business life of the community. 
He leased this field for $33 a month and 
soon was making more than enough to 
pay for it. 

That was in November 1939. By Janu- 
ary of 1943 he had 73 airplanes based on 






















the field. He had bought a $1,000 port- 
able hangar on credit, paying it off at the 
rate of $20 a month. He soon financied 
six more hangars through a bank. He 
found that by going out and getting busi- 
ness in the manner already proved prac- 
tical at Hightstown, he could pay off his 
hangar costs, buy more airplanes, hire 
additional pilots to help train students, 
and operate a repair shop. 

Cy Rich at his peak was taking in $200 
a month from rental of 12 hangars, fees 
from staking 35 ships outside, selling 
airplanes (he sold 33 in his first year of 
business), instructing, doing aerophoto- 
graphy, and making repairs. The war 
necessitated curtailing his civil activities, 
but he proved to himself and his com- 








































munity that a well-organized, practical Two 
plan can pay off. plac 
How do we help others to do as well as utili 
Cy Rich did? With a handbook now in pect 
preparation called ‘How to Make Small 
Airports Pay, we are showing a man how 
and where to locate his business. It prob- num 
ably will be in his home town. Or if terr 
there may be a better prospective loca- stan 
tion, we will advise him on the desirability Aer 
of the site he chooses. That place of busi- Hi trar 
ness will be a field suitable for an airport not 
—nothing pretentious to start with, but exis! 
technically right. help 
We already have distributors in every ing 
state and in Canada. These are being be fi 
steadily augmented. They will help impr 
potential dealers determine the value of effor 
the land intended for the airport and will comy 
advise how best to acquire it. They will B® with 
check on existing’ airports and other hom 
potential ones. They. will point out the TI 
importance of traffic flow, study the trade high 
area and the characteristics of the com- smal 
munity—in short, they will give the pros- agait 
pect the result of all our experience and Ge 
training in a procedure that has been wher 
proved practical. of hi 
If there is no distributor close to some scant 
particular point just yet, personne! from old, 
our Middletown, Ohio, plant will make a build 
survey in his place. Drainage, elevation, his ¢ 
boundary obstacles, and other important Ing, 
factors, will be studied, conclusions drawt, light 
and definite advice offered, He 
We think there should be no limit to the Higt 
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Two Aeronca entries in tomorrow's light plane field. High wing two- 
place tandem job (top) designed for flight instruction and general 
utility flying, such as that connected with farming, mining and pros- 
pecting. Twin sister fo this craft will have side by side two passenger 


number of dealers within the distributor’s 
territory. Anyone who can meet our 
standards should be eligible for an 
Aeronca airplane sales franchise. Con- 
trary to some beliefs, this practice will 
not slice the cake that much thinner for 
existing dealers. On the contrary, it will 
help everyone make more money by mak- 
ing more sales—because more people will 
be flying and facilities for flying will be 
improved as a result of the newcomer’s 
efforts. We are assigning personnel to 
compromise any difficulties that may arise, 
_ with steady liaison maintained with the 
home office and plant. 

That dealers can, with help, develop a 
highly successful business based on a 
small, carefully selected airport is proved 
again by the following case history : 

Gordon Cahill was still in his teens 
when he learned to fly from the proceeds 
of his job as a truck driver. Saving his 
scant funds, he and a partner bought an 
dd, cracked-up plane with which to 
build flying time. Cahill stuck to driving 
his truck and, by continued careful sav- 
ig, was soon able to buy his first modern 

plane. 

He journeyed from South Jersey to the 

tstown airport, which I was operat- 
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ing, and made careful notes of our steady 
progress in instructing, hopping passen- 
gers, hangar rental, and airplane sales. 
It wasn’t long before he decided to estab- 
lish an airport of his own. I was glad 
to help because more airplane distributors 
and airports meant over-increasing inter- 
est in flying. 

Cahill found a small field fairly near 
Bridgeport, N. J., and he soon had four 
students. A new and larger field was 
soon required as business expanded. He 
finally located a 73-acre tract of farm land. 
It was much better situated than his old 
field, being on a principal highway only 
half-a mile from Bridgeport. Cahill paid 
$25 a month for the entire tract, with 
house, barns, and chicken houses thrown 
in. He tore down the barns, and their 
lumber provided material for two T- 
hangars. 

His first flying club was formed when 
10 persons put up $50 each to buy a one- 
tenth share in a light plane. Monthly 
payments of $10 each for one year paid off 
the balance on the ship, and members 
flew at a cost under $2 per hour, This 
chance to build up flying time at a reas- 
onable cost soon attracted other students 
and additional clubs were formed. Every 


arrangement, but with many parts interchangeable fo simplity produc- 
tion, maintenance and reduce inventories. Also undergoing flight test 
is low wing all metal cratt with retractable landing gear (below). 
(Hans Groenhoeff photo) 


new club helped to form another. 

On all flights, Cahill demonstrated how 
easily the light planes handled. It wasn’t 
long before the whole countryside was 
talking about the constantly expanding 
clubs, the ease of flying, the fun of taking 
hops, the purchase of one’s own plane. 

Cahill soon decided to build two more 
and better hangars. His first one, 170 ft. 
long and hangaring six light planes, was 
soon followed by one 212 ft. long, accom- 
modating eight other craft. A nearby 
building supply dealer and Cahill’s bank 
helped him finance the improvements, 
which later included two hangars each 45 
ft. square which housed individual planes. 

With Cahill’s business steadily expand- 
ing as a result of practices proved suc- 
cessful at Hightstown and now incorpo- 
rated into the Aeronca plan, the CAA 
deputized him as a special government 
flight examiner, which saved his students 
money and time in taking their tests. 

More than 400 men and women soloed 
from Cahill’s airport before the war took 
many of these into the armed services and 
postponed further civil aviation expansion 
until after the war. 

We feel that decentralization is a major 

(Turn to page 259) 
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AVIATION 
SHesent a Mew Kegular Sealine 
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@ STILL LEADING THE FIELD, AVIATION this month 
inaugurates a new department, comprised of clear 
concise text and illustrations of practical ideas, meth- 
ods, and materials that will help America’s aero- 
nautical industry continue to design and build the 
* world’s finest aircraft. 

These Better Design features will be gathered from 
every phase of the industry in every part of the world. 

Some will come from service and maintenance men 
in combat zones—they will help service and mainte- 
nance men in other war theaters keep more planes 
aloft longer. Some will originate on aircraft produc- 
tion lines—they will help other production lines turn 


out better planes faster. Some will spring from engi- 
neering departments—providing the answers for other 
such departments facing the same or similar problems. 
Some will come from experimental units—to help 
other researchers in matters of aerodynamics, ma- 
terials, production, operation and maintenance, 

These Better Design features will be presented in 
addition to AviaTIoNn’s other regulars, and should 
provide an unusual complement, especially to the 
Design Analyses and Sketch Book of Design Detail. 
They will make a ready reference, always-up-to-date 
handbook written for one purpose—to create better 
airplanes. 





TRANSPARENT SECTIONS SIMPLIFIED 


MPROVED. field service in addition 
| to facilitated production resulted from 
redesign which simplified escape hatch 
and window construction in the pilot 
house of the Martin PBM Mariner. 
The new pilot’s escape hatch (Fig. 1), 
hinged for easy outward opening in 
emergency during flight, is essentially 





lof’s escape hatch on Martin PBM Mariner typifies clean 
of all-welded construction. Hatch has no complex 


gadget-free and typifies a “design by sub- 
traction,” eliminating by its simple all- 
welded construction various levers, links, 
bellcranks, castings, formed parts, bolts, 
screws, and rivets of the original hatch 
design (Figs. 2 and 3). 

The new unit, requiring but one and 
one-half hours to install, is more easily 


held to the plane’s contour, is sealable, 
and can be positively locked in the open 
or closed position. The old hatch some- 
times failed to hold its shape against the 
double contour of the plane nose, and 
did not give a perfect seal even though 
it had been “beefed up” from a normally 
light frame to improve sealing qualities. 

Glazing feature of the new hatch, the 
moulded rubber Hunter-Sash (Fig. 4) 
which precludes Plexiglas breakage and 
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hatch of comparatively complex design embodying 
did not give sealing characteristics achieved’ with new 
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Fig. 3. Simplicity of new escape hatch design is aw P SS 
noted by comparison with details of original * 
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Fig. 4. New hatch incorporates Hunter-Sesh 
as glazing feature,dSectional view shows how 
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Fig. 5. Shown in partly open position is new “show 
case” window on Martin PBM Mariner. Rubber cushion 
protects glass handle when window is fully opened, and 
spring latch on sill engages steel knob on lower inside 
corner of channel when window is closed. 
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seals against moisture, is fitted into the 
retaining extrusion in less than five min- 
utes. 

Simplification of the hatch design has 
resulted in considerable shop savings, and 
includes elimination of numerous screws 
and many hours of custom-built small 
parts assembly and adjustment to locking 
mechanisms. 

Another item of redesign improvement 
in the PBM pilot house is a single water- 
proof window which has replaced a two- 
panel section of comparatively complex 
movement in a dual-jogged track. The 
new window (Fig. 5) slides back and 
forth with “show case” simplicity in a 
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track consisting of two channel sections 
lined with Schlegel cloth, and requires a 
minimum number of operating and locking 
devices. In redesign, the window has steel 
channel sections clamped fore and aft, 
over thin layers of Everseal filler. The 
handle is a glass block attached by vinyl, 
and a steel knob welded to the lower 
inside corner of the forward channel 
snaps into a spring latch on the sill when 
the window is closed. 

The window is installed by inserting 
the top first, dropping the panel into lower 


track, and inserting strips of phenol-fiber 
filler and Schlegel cloth strip between the 
window and the upper track channel to 
provide a firm seat (Fig. 6). Filler strips 
and Schlegel cloth are secured with 
countersunk bolts. 

When closed and latched, the vertical 
channel sections of the panel fit snugly 
against other strips of Schlegel cloth 
riveted to the pilot house frame. A rubber 
cushion attached to the vertical sill post 
prevents damage to the glass handle when 
the window is completely opened. 


Fig. 6. Application of filler strips of phenol-fiber inserted simultaneously with upper Schlegel 


strip and secured wi 
consisting of sing/ 


countersunk bolts, provides firm installation for new Martin window 
terproof "show-case” panel. 





COWL FLAP ALTERATION 
ELIMINATES WEAR 


N ENGINE COWL FLAP ASSEMBLY on 
A a PAA Boeing 314 was reworked, 
as shown in Figs. 1 & 2, by cutting away 
end portions and inserting V-shaped con- 
necting gap strips of asbestos-impreg- 
nated wire-woven 1/16 in. Neoprene sheet, 
to eliminate maintenance formerly neces- 
sitated by operational and vibration-chat- 
ter friction effects on overlapping ends. 
The connecting gusset is riveted to one 


flap section, and is secured by screws to 
the adjacent section to permit individual 
flap removal. 

The new unit, developed by collaboration 
between engine shop and engineering 
personnel, is still under service test to 
definitely determine the best gap mate- 
rial and end connection details, but after 
more than 1,200 hr., the Neoprene inserts 
show no apparent signs of deterioration. 


The only change is discoloration resulting 
from exposure to the elements. 

Before this re-design, the flap ends 
required replacement approximately every 
600 hr., and occasionally the countersunk 
rivets which were used to attach a Mi- 
carta facing to the underside of the over 
end of the flap fell out as the surrounding 
facing was worn away by friction. 

A coating consisting of equal parts 
graphite and dope applied to the contact- 
ing surfaces (Micarta removed) gave 
better wearing characteristics; continued 
departmental collaboration resulted in 
devising the Neoprene sheet insert. 





Fig. 1 Reworked 
wire-woven, as 
to eliminate fr 
cow! in open 


| flaps on Pan American Airways Boeing Clipper features adoption of 
‘os-impregnated Neoprene sheet gap strip for connecting flap section ends, 
ion caused by opening, closing and vibration of cowling. This sketch shows 
ition, with gap strips extended. 



























Fig. 2. 





h cowl closed, as shown here, flexible Neoprene gap strips, connecting flap sections, 
curve in.{ After more than 1,200 hr. of service test, gap strips show no sign of wear. 
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By J. D. MINER, Westinghouse Electric & Mfg. Co. 


High Frequency A.C. 
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Thirty horsepower for auxiliaries is a iérmal but somewhat tough 
order for the aircraft electrical manufacturer to fill. 
of those who handled it tells how it is done. 


Here, one 










are new, but the use of a.c. on air- 

craft is by no means a novelty. High- 
frequency wind-driven alternators were 
used as long ago as 1918 to power the 
totary-spark-gap radio transmitters used 
in World War I. And during the early 
1930’s, radfo transmitters on Navy sea- 
planes were operated from wind-driven 


[em A.C. SYSTEMS for aircraft 








driven alternators. 

It might have been expected that with 
this head start, a.c. systems could have 
been developed many years ago. In- 
stead, the need for battery standby power 
for emergency radio operation shifted at- 
tention to the development of d.c. radio 
apparatus. As soon as batteries became 
sandard equipment, low-voltage d.c. was 
available for other purposes and electric 
operation of accessories became inevitable. 
Success of the electric starter alone could 
well have been enough to establish the 
I2-v. d.c. system as the standard power 
supply system for virtually all airplanes 
built prior to 1939, 

The convenience, economy, and reli- 
ability of electrically operated devices 
fostered the rapid development of addi- 
tional accessories and with the mounting 
list, power demands pyramided. Employ- 
ment of two or more generators in parallel 









































parallel operation with d.c. generators 
became a powerful argument for the use 
of this current. The advent of war and 
new combat needs stimulated the develop- 
-ment of still more equipment until, by 
1939, it was necessary to increase the 
bower available by doubling the system 
voltage and standardizing on 24v. sys- 
tems for all large airplanes. 

Military loads kept right on increasing, 
hence pressure grew for still higher volt- 
ages. However,. the convenience of bat- 
try. standby power discouraged most 
attempts to promote the use of d.c. at 
— oe 
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alternators and, later, from main- engine- 


became common, and the simplicity of - 


P “oe De 

voltages fisher dian, would be ptacti¢able 
for aircraft batteries. It was also feared 
that any substantial increase in d.c. voltage 
would lead to trouble at high altitudes. 
A few of the farsighted who advocated 
ac. systems as a means of going to 
higher voltages had even more objec- 
tions to overcome; not only would battery 
standby power be impossible, but also the 
simplicity of parallel operation of d.c. 
generators. would be replaced by the com- 
plications of synchronizing and Aes age 
alternators. 

It is desirable to review the: atun of 
24y. dic. systems before explaining the 
reasons why a.c. has become a military 
necessity. 
remarkable improvements have been made 
in 28.5 and 30v. generators. Outputs of 
100, 200, and finally 300 amp. were ob- 
tained from a single engine-mounted gen- 
erator. The 300-amp. rating was made 
possible by the 4,000/10,000-rpm. gen- 
erator takeoff provided on new-model 
engines, and it now appears that this 
high-speed takeoff will permit a rating 
of 400 amp. on a generator of 68 in. 
dia. and 14 in. long. 

All of these generators are used with 


During the past few years,’ 





load-responsive voltage regulators which 
permit parallel operation of any number 
of generators and batteries in any. com- 
bination of ratings and regardlesg + of 


individual variations in gener, ‘speed. 
Power must be delivered to ‘péints 
without loss of more than .3° ‘Percent of 
bus voltage. Normal operating voltage 
WS" about 27, consequently the wifing must 
have ‘sufficient cross-section of copper (or 
aluminum) to limit the voltage drop to a 
little over 0.75. 
Use of direct current at potentials 
higher than 27v. as a method of increas- 
.ing system capacity has already been 
mentioned. The importance of using the 
highest possible voltage lies in the fact 
that each time voltage is doubled, current 
transmitted is doubled—and double cur- 
rent at double voltage means that the 


power transmitted is quadrupled. Such 
voltage doubling can be repeates ntil it 
is too high to control safely, but*at some 


point, heat dissipation rather ‘iss voltage 
regulation will become the limiting factor 


~ so thatiene fuether increase in current 


density is permissible, although the power 
still increases directly with voltage. 
Because of arcing problems, no d.c. 
voltage higher than 125 has been proposed 
for aircraft service, yet from voltage- 
weight considerations alone, this is still 
too low for minimum weight. At least 
one low-altitude airplane with a 120v. 
d.c. system has been built and used suc- 
cessfully for service up to 15,000 ft. At 
120v., a given conductor will carry from 
4 to 16 times the power carried at 30v.; 








4 times if heating is the sole factor, or 16 
times if voltage regulation is the con. 
sideration. Weight reductions are sub- 
stantial although far from the ultimate 
possibilities. 

With high dc. voltages at altitudes 
abSve 20,000 ft., the problems of circuit 
interruption and motor commutation be. 
come extremely important. Because of 
these problems it does not now appear 
practicable to use even. the comparatively 
low d.c. voltage of 120 on military air. 
craft which must operate at 40,000 to 
50,000 ft. It is a well-established fact 
that destructive arcs will be maintained 
by lower and lower voltages as air density 
decreases. Actual voltage for a given air 
density varies according to length of arc, 
current carried, and composition of the 
electrodes. At 40.000 ft., arcs of con- 
siderable length will be maintained by 
50'to 75v. 

It will be seen that arcing prevents the 
use of even moderate d.c. voltage unless 
there is pressurization or large multigap 
switching ‘devices are developed. Even 
then, such devices cannot prevent projec- 
tiles from cutting circuits and causing arcs 
which might set an airplane on fire, 
although 120v. d.c. altitude tests indicate 
that most such faults will burn clear and 
be extinguished. ° 

Even if switching problems are solved, 
‘ successful commutation on small dec. 
motors requires a large increase ii the 
number of commutator bars between 
brushes over the numbers now used on 
30v. motors, and this will usually nec- 
essitate a reduction in the number of 
poles and an increase in the weight of 
the motor, in spite of the smaller current 
to be carried by the brushes. 
_However, weight savings in the use of 
high-voltage distribution are too great to 
overlook. Some way must be found to 
utilize a substantially higher voltage. The 
only way that appears possible is a change 
to ac. Altitude tests indicate that the 
use of a.c. at 2U0v. does not involve any 
major circuit-interruption problems even 
at 50,000 ft. Thus a.c. at once overcomes 
the two major objections to the use of 
high-voltage dc. at ceiling altitudes. 
Further, a.c. arcs are much easier to ex 
tinguish than d.c. at corresponding volt- 
ages and currents, and a.c. motors do not 
have commutators or commutation prob- § 
lems, 

Saving in weight of distribution copper 
by using 200 in place of 30v. amounts to 
hundreds of pounds on airplanes for which 
a.c. will be required. Admittedly, the use 
of a.c. brings new problems, and it will 
be necessary to show how they will be 
solved before alternating current can be 
finally proved to be both desirable and 
practicable. 

It is necessary to determine what handi- 
cap, if any, will result by changing from 
a 30v. dic. system to a 200 a.c. system. 

The first important use of electric power 
on aircraft was for radio operation. Radio 
is still a vital load, but radio power prob 
lems have undergone many changes. 
Early transmitting tubes required rele 
tively high voltages, and many ea:ly all 
craft radio transmitters used a.c. powel 
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supplies because voltages as high as 2,000 
were readily obtained by the use of trans- 
formers and rectifiers, whereas d.c. dyna- 
motors or generators rated at even 1,000v. 
were, at that time, of questionable depend- 
ability. 

Advances in radio and tube design have 
greatly reduced power requirements. Mod- 
erately high-power tubes operating at rea- 
sonable voltages are available, and dyna- 
motors have been improved to permit high 
yoltage with reliability so that there is 
little handicap involved from present d.c. 
systems. Because dynamotors permit 
operation when the engines are not run- 
ning, the great majority of aircraft radios 
are now operated from d.c. dynamotors. 
The Navy, however, still favors a.c. for 
much of its radio equipment and uses 
several types of double-output generators 
which supply both high-frequency power 
for radio and.30v. power for airplane. 
The a.c. power is also an absolute essen- 
tial for some new equipment which require 
several thousand volts (far more than 
can be obtained from small d.c. machines). 
It is therefore evident that with some 
redesign of ‘the smaller sets, radio re- 
quirements can easily be supplied from an 
a.c. system and that, moreover, a.c. power 
is actually necessary and now has to be 
provided by special generators, or by d.c. 
to a.c. inverters when some of the higher 
powered special equipment is operated on 
a dc. equipped airplane. Requirements 
for emergency radio operation still neces- 
sary can be met by small auxiliary sets 
whick supply power only when on the 
ground and which are needed for ground 
operation of other accessories. 

The designer is more concerned with 
the problems of power-driven actuators 
than he is with radio equipment. As air- 
planes grow, many functions must be con- 
verted from manual to power operation. 
Brakes, flaps, bomb-bay doors, pumps, 
landing gear mechanisms, and many other 
devices must be power actuated. The 
controversy between the proponents of 
hydraulic and electric operation will prob- 
ably overshadow any consideration of the 
relative merits of a.c. versus d.c. One 
important consideration for military air- 
planes is that wiring is less vulnerable 
to combat damage than hydraulic piping 
carrying inflammable fluid at 1,200 to 
3,000 psi. 

In general. electric apparatus appears to 
be more easily controlled by precision in- 
struments, especially for positioning ap- 
paratus, while hydraulic apparatus, espe- 
tially at low operating speeds, provides 
smoother operation and more direct appli- 
cation of heavy forces. Electric operation 
has definite advantages for remote con- 
trol or for power transmission over any 
distance. An intermediate scheme makes 
use of electric transmission to a hydraulic 
pump and servo system located at the 
Pont of operation. A proposed applica- 
tion of this’ scheme is reported to have 
saved over 3 Ib. per hp. compared to 
hydraulic traismission. 

Series-wound d.c. motors are used for 
heavy-duty actuators, since they deliver 
their !b.-in. per amp. regardless of 
Voltage, so long as the voltage is high 
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enough to supply the required current. 
On the other hand, a.c. induction motors 
lose torque rapidly as voltage decreases, 


maximum torque varying as voltage 
squared.. Even at maximum voltage, no 
a.c. motor is as efficient as a d.c. unit in 
producing torque on the basis of 
Ib.-in./Ib./kw. This should not be over- 
emphasized, as the a.c. motor may still 





be considerably lighter than a low-voltage 
d.c. motor with its heavy commutator and 
brush rigging. For other than torque 
applications, a.c. motors have obvious ad- 
vantages. They are simple and reliable, 
the bearings being the only wearing parts. 

One of the greatest loads on large mili- 
tary airplanes is for operating power- 
driven turrets. Two  variable-voltage 





motor-generator sets are required per 
turret. When driven by a 400-cycle 
motor, one large turret-drive motor-gen- 
erator set is 10 lb. lighter than the original 
27v. design, a saving of about 13 percent 
of the original weight. The a.c. motor 
drive is especially suitable for pumps of all 
sorts, Precision gyroscopes already are 
often driven by a.c. motors to avoid pre- 
cession effects such as might be caused 
by brush friction on dic. motors or by 
fouling of bearings by carbon dust. 

Regardless of the voltage selected there 
will undoubtedly be requirements for other 
voltages. Any number of voltages may 
be obtained with a.c. by means of static 
transformers; voltage transformations 
with d.c. require dynamotors or motor- 
generator sets if voltage control is nec- 
essary. 

It is evident that these are not com- 
pelling reasons for either d.c. or a.c. sys- 
tems, nor do they constitute appreciable 
obstacles in the way of the proposed high- 


126 


voltage a.c. system. The fact is, modern 
military airplanes require large amounts 
of both ac, and dic. If the basic system 
provides d.c., then inverters or motor- 
generator sets must be used to provide 
a.c. for instruments and other combat 
equipment. If the supply provides a.c., 
then rectifiers or motor-generator sets are 
required for d.c. operated devices. 

Two attempts were made by the AAF 
during the late 1930's to develop simple 
a.c. auxiliary engine-driven systems. An 
800-cycle single-phase system using in- 
ductor «alternators was installed on the 
Boeing XB-15. The performance of 800- 
cycle capacitor motors proved disappoint- 
ing and there were also difficulties with 
system stability. Shortly thereafter, a 
3-phase 400-cycle system with parallel op- 
eration of two 14-pole 12.5 kva. auxiliary- 
engine-driven alternators was installed in 
the Douglas XB-19. On the whole, the 
XB-19 power installation was successful, 
its operation vindicating the judgment of 
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engineers who insisted that polyphase 
power would be essential for stable paral- 
lel operation of alternators and for the 
satisfactory operation of high-speed ac. 
motors. The XB-19 was test flown in 
June 1941,.and the performance of its 
electric system has been the basis for the 
new, larger, and more complete a.c. sys 
tems now being developed. 

First requirements for a versatile and 
successful a.c. system are reasonably cot 
stant frequency and voltage. Variable 
frequency a.c. has been seriously proposed. 
Variable-frequency power could be used 
for constant-torque induction motors by 
maintaining the system voltage propor 
tional to frequency, but then radio of 
lamp loads could not be served and moto! 
speeds would vary with the frequency. 
On the other hand, constant-voltage val 
able-frequency power, though suitable for 
radio or lamp loads, is not at all suitable 
for motor loads. Constant-voltage col 
stant-frequency power is therefore nece* 
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sary if.all types. of loads are to. be 
sup: lied... : \ ig 
-e] re decision of the AAF that the main 


alternators must be driven from the main 
engines and not from _ speed-regulated 
auxiliaries vastly increased the difficulties 
of providing a constant-frequency a.c. 
system, since the power takeoff which 
drives the alternator will operate over a 
speed range from 2,100 to 8,100 r.p.m. A 
specd-governed variable-ratio drive is re- 
quired which will maintain the alternator 
at 6,000 rpm., while the engine varies 
over a speed range of approximately four 
to one. 

Frequencies from 200 to 800 cycles have 
been considered; 200, 240, 360, 400, and 
800 cycles have each had strong advo- 
cates. When transformer and motor re- 
quirements are balanced against each 
other, the most favorable compromise lies 
between 200 and 400 cycles. There is 
little difference in weight between sys- 
tems designated for either of these fre- 
quencies, but 400 cycles permits maximum 
motor speeds of 24,000 rpm., and such 
speeds are likely to be required for some 
gyroscope applications. 

The highest possible speed with 200 
cycles would be 12,000 rpm., and this 
would be with a two-pole motor. A 
4-pole 400-cycle motor will give the 
same speed, with some reduction in weight 
because of the multipolar construction. 
Frequency of 400 cycles has now been 
definitely established, and there appears to 
be little possibility that any other fre- 
quency will be seriously proposed. 

Polyphase power is imperative after the 


experiences with the XB-15 and XB-19, 
since motor loads and parallel operation 
will be of predominant importance. Of 
two- or three-phase power, three-phase 
gives the lightest overall weight and some- 
what better motor performance, hence is 
an obvious choice. A grounded neutral is 
specified to assure some starting torque 
on motors even under the condition of one 
line shot away. 

The grounded neutral gives line-to- 
neutral voltage for single-phase loads and 
also limits the voltage to line-to-neutral 
value in accidental contact with one of 
the lines, reducing danger to the crew 
from shock. 

A line-to-line voltage of 208 at the gen- 
erator was chosen after extensive altitude 
tests had established that this would pro- 
vide “burn clear” characteristics in case 
of usual cable faults. Line-to-neutral 
potential is 120, providing standard volt- 
age for such single-phase equipment as 
may be required. 

The question of number of generating 
units on each airplane has been debated 
extensively. Military considerations dic- 
tate that all essentials function when 50 
percent of the equipment has been put out 
of action. 

For this reason, several alternators of 
moderate rating are preferable to one or 
two capable of supplying the entire de- 
mand. Continued operation under condi- 
tions of severe damage from hostile fire 
requires maximum flexibility in making 
the output of any generator available to 
any load, either by parallel operation or 
by bus transfer switches. Multiple circuits 
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for all vital feeders are required for the 
same reason. 

The problem of driving an alternator 
at 6,000 rpm., while engine power-take- 
off shaft varies from 2,100 to 8,100 rpm. 
is occupying the attention of many engi- 
neers. At present, hydraulic transmis- 
sions appear nearer final development than 
do mechanical friction devices or electro- 
mechanical transmissions. Surprisingly 
low weight and high efficiency has -been 
achieved in preliminary tests of at least 
one hydraulic transmission. Low weight 
has been achieved by gearing up the 
hydraulic mechanism to operate at ex- 
tremely high speed. High efficiency was 
attained by an ingenious arrangement 
which provides power transmission with- 
out any hydraulic work at an arbitrarily 
selected point midway in the speed range. 

All variable-ratio drives change ratio 
with load because of two factors: First, 
there is some slippage; second, stresses 
are high and there is elastic deformation 
which cuts down the stroke slightly as 
torque increases. This tendency to shirk 
load is an important advantage when alter- 
nators are operated in parallel, since it 
will help distribute sudden load changes 
while the governors are adjusting the 
drive controls for the new conditions. 

A further safeguard will be provided by 
an over-running clutch incorporated in the 
drive to prevent any possibility of reverse 
loading during parallel operation. Such 
reverse loading would take power required 
for maintaining load and expend it in a 
futile attempt to raise the speed of the 
main propulsion engines through the drive. 
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MACHMETER 
MEASURES SAFE 
TOP SPEEDS 


Here is a timely presentation of the principles of operation and 
mathematical theory behind the Machmeter—the instrument which 
provides a measure of the safe maximum speed for those present- 
day aircraft which in level flight are gradually approaching the 
speed of sound and which in some maneuvers reach or possibly 


exceed this critical speed. 





HE TREND for aircraft to operate 

at speeds in the vicinity of the 

speed of sound has prompted de- 

signers to consider a phase of aerody- 

namics, which, for lower speeds, may 
safely be neglected. 

Previously, design estimates of lift, 
drag, control response, and placarded 
speeds were made on the assumption that 
air, like liquids, is relatively incompres- 
sible. This assumption proved to be 
satisfactory for prediction of perform- 
ance of slower airplanes, but it was found 
lacking when high speeds (above about 
375 mph.) were encountered. 

Generalizing, it may be stated that when 
the relative speed of air at any area on an 
aerodynamic surface exceeds the local 
speed of sound, a discontinuity occurs 
which is evidenced by an abrupt increase 
in drag and, under conditions existing on 


Fig. 1. Schematic diagram (sight) of Mach- 
transmission of motion 


meter shows of. airspeed 
and altitude mechanisms to sector in mesh 
with handstaf pinion. Dial is above. 
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wings and tail of current aircraft, the 
occurrence of shock waves. 

Concurrent with the appearance of 
shock waves, the controls, due to the 
redistribution of pressures over the air- 
foils, lose their effectiveness. Continued 
flight under this condition may produce 
damage to structures not designed with 
regard to such operation. 
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Hence, in testing planes at speeds rear 
the speed of sound, it is desirable to know 
the relation between the two speeds, with. 
out the necessity of calculations made from 
several observations. 

The Mach number (after an Austrian 
physicist who pioneered in the field of 
compressibility) is the ratio of true air. 
speed to the local speed of sound. The 
Kollsman Machmeter is calibrated to 
indicate Mach numbers from .3 to 1.0 
(sound speed) with an accuracy of + .01 
from the calculated value. 

In flight, the Machmeter may be used as 
a measure of the airspeed and altitude at 
which shock waves start to develop. With 
a carefully streamlined pursuit ship, the 
local relative velocity of the air will ex- 
ceed the true airspeed by only a small 
percentage, hence the aircraft may ap- 
proach quite close to sonic speed (a Mach 
number of .8 or more) before shock waves 
appear. In contrast, with a blunt-nosed 
cargo carrier or bomber with thick wings 
and irregular contour, the effects will 
become noticeable at a considerably lower 
value. 

The Mach number at which shock 
waves first appear is practically constant 
for a given airplane, being dependent 
chiefly on the geometry of the exterior 
surface, smoothness of skin, and to a lesser 
extent,'on angle of attack. 

However, the critical value will gener- 
ally be reached at lower true airspeeds 
for higher altitudes, a fact at first appear- 
ing contrary to expectation, but which 
becomes rational when it is considered 
that sound speed varies with the square 
root of the absolute temperature and is 
independent of pressure. The standard 
decrease in temperature with altitude 
causes a corresponding decrease in the 
speed of sound, hence a lower true air- 
speed for a given Mach number. 

In a dive from high altitude when ex- 
ceeding the critical Mach number, a plane 
is not necessarily doomed when the con- 
trols go out. The increasing sound speed 
coupled with a loss of true airspeed due to 
increasing air resistance as altitude is 
lost will often substantially lower the 
Mach number and hence revive the lost 
controls in time to make a successful pull- 


out. 
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Fig. 2. Chart showing indicated airspeeds and altitudes for various Mach numbers. 


In the past this was not common knowl- 
edge, and dives occurred from which the 
pilot presumably could have recovered 
had he known that in spite of the high 
indicated airspeed he had regained con- 
trol. Other pilots, having trimmed full 
nose up in an effort to pull out while 
above the critical Mach number, lost their 
wings in a high G pullout, as controls 
suddenly took effect. 


Operation 


A schematic diagram of the Machmeter 

is shown in Fig. 1. An airspeed dia- 
phragm (dynamic pressure). is arranged 
so that its motion is altered by an alti- 
meter diaphragm (static pressure) fol- 
lowed by suitable amplification to the 
pointer. It is to be noted that no outside 
air temperature sensitive element is neces- 
sary, 
The airspeed unit is similar to the con- 
ventional airspeed mechanism, and its 
sensitive diaphragm expands in proportion 
to the differential pressure received from 
the pitot and static lines. 

The altitude unit employs an evacuated 
diaphragm, which upon expanding as a 
result of altitude change modifies the 
magnifying ratio of the mechanism. 

_ As the speed and altitude of the plane 
increases, the pitot pressure causes the 
arspeed diaphragm to expand. When the 
altitude is increased, the altitude dia- 

gm expands, pushing the floating 
tocking shaft to a new position. This 
Movement changes the leverage ratio be- 
tween the sector lever and the rocking 
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- handstaff pinion. 


shaft lever. The movement of the rocking 
shaft is transmitted to the sector lever 
which rotates the sector in mesh with the 
A pointer fastened to 
the handstaff indicates the Mach number. 

A thermometal fork attached to the 
altitude diaphragm provides full range 
temperature compensation for the altitude 
and airspeed diaphragms. 


Theory 


The Machmeter has been calibrated 
from the following formula: 


M = 2.23607 v(: + =) oer: 


where M = Mach number 

A P = Difference between pitot and 
static pressures (corresponding to a given 
indicated airspeed) and 

P = Static pressure (corresponding to 
a given altitude) 

Indicated airspeeds and altitudes for 
various Mach numbers are shown in Fig. 
a 

As the formula shows, the Mach num- 
ber is a function of only two variables— 
altitude and pitot pressure. 

The true airspeed may be computed 
from a knowledge of the Mach number 
and the free air temperature, since the 
relationship is: 





Ve 

M = Cc 

or, Vie MXC (2) 

where V, is true airspeed, and C is speed 
of sound, 

The speed of sound is a function of the 


absolute temperature only, and its value 
may be computed from: 


C= 448VT (3) 
where C is expressed in mph. and T is 
the absolute Centigrade temperature of 
the free air. It has been proven experi- 
mentally and theoretically that a thermom- 
eter in moving air will not indicate the 
true air temperature. The error pro- 
duced due to the adiabatic compression 
and the friction of the air moving past the 
sides of the temperature bulb is: 

t= —08 xX 10* V? (4) 
where ¢ is the temperature correction in 
degrees Centrigrade and V, is the true 
airspeed. The factor 0.8 is empirical and 
dependent upon the shape and location of 
the temperature bulb. One procedure for 
obtaining the true airspeed is as follows: 

1. Calculate the true airspeed from the 
following formula using the indicated ab- 
solute temperature of the free air: 


AP\ 2% 
V.= 100.2789 % 7, [(1+5) -1] (6) 
(from equations 1, 2, & 3) 

2. Compute the true absolute free air 
temperature, The correction found from 
equation (4) is added algebraically to the 
indicated temperature and then converted 
to absolute value. 

3. Calculate sound speed from (3) and 
multiply by indicated Mach number. 

Use of the Machmeter indication 
eliminates the necessity of the resubstitu- 
tion of the true absolute free air temper- 
ature into formula (5); instead, the 
simple equations (2) & (3) are used. 
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By RALPH H. UPSON 





Save Money by Spending It— 
On Flaps and Retractable Gear’ 


Far from being deluxe extras—flaps should be dictated by economy 
if nothing else—even on planes cruising as low as 100 mph. 


possibilities for improvement in connection 
with any proposed major redesign. Never- 
theless, the discussion here is on flaps and 
retractable gear alone, and no other 
changes will be considered except those 
directly involved with these particular 
items, including such changes in wing size 





of flaps and retractable landing gear 

on light airplanes, some basis for 
evaluating improvements must be reached. 
Taking a hypothetical example, suppose a 
purchaser must choose between two air- 
planes of equal size, engine power, and 
load capacity, but one 10 percent faster 
and higher priced. The choice in this 
situation might be difficult because of the 
uncertain value of. speed. 

On the other hand, assume the choice 
rests between two planes of differing 
size and engine power, one slightly cleaner 
and more compact, but both having sub- 
stantially equal performance figures. 
Since the smaller plane has lower power, 
it would have less fuel consumption, lower 
upkeep cost, and other operating advan- 
tages. As the smaller craft is lower in 
cost, there would be no argument as to 
which offered the best marketing potential, 
the higher priced plane would have no 
sales appeal. 


B= DETERMINING the advantages 


















the only fair way to evaluate design im- 
provements is by reduction to equal per- 


_* Reprint from paper presented before Na- 
tional Light Aircraft Meeting of Institute of 
Aeronautical Sciences. 
















The illustrations just given show that 


Fig. 1. Author's graphic representation of engine and propeller weights. 


and engine power as will serve to retain 
formance, even though in the actual equal performance. 
redesign part of the advantage may appear 
in the form of improved performance, For 
determining the advantages of flaps and 
retractable landing gear on a light air- 
plane, we shall, therefore, start with a 
specific light plane and redesign it in 
imagination as to power, size, etc. to 
maintain the same major performance 
characteristics. Accessories directly in- 
volved in this process are included as part 
of the design. 

Here must be avoided a pitfall which 
unfortunately is all too common in studies 
of this kind; namely, the temptation of 
including various changes and improve- 
ments quite foreign to the specific items 
under consideration. For example, it may 
be conveniently argued that because an 
existing lower-power engine is of substan- 
tially the same weight (such as due to a 
lower compression ratio) there is no 
weight saving in the reduction of drag 
and power. On the other hand, a ficti- 
tiously good case might be made for flaps 
and retractable gear by throwing in at 
the same time an improved wing section 
and other incidental refinements. 

From a practical point of view it is 
quite in line to consider all worthwhile 


Effect of Flaps and Retractable Gear 


The effect of introducing the proposed 
new design elements is roughly as fol- 
lows: The use of flaps permits the same 
landing speed with somewhat smaller wing 
area. Such reduction in area will be as- 
sumed to be taken from the chord so as to 
leave an acceptable rate of climb; but the 
reduction in profile drag will not be quite 
in proportion to the area because of the 
thickness required to maintain adequate 
spar depth and that added surface irregu- 
larity along the flap hinge line. In similar 
manner the: weight saving is in part 
counter-balanced by the addition of hinges, 
control connections, and a slightly in- 
creased beam weight. Nevertheless, an 
appreciable saving in drag and weight can 
be made. 

In the case of the retractable gear a 
substantial direct increase in weight is 
involved. The saving in drag, however, 
together with that permitted by the flaps, 
makes it possible with equivalent design to 
reduce the engine power and weight and, 
for the same range, the fuel supply and 
tank capacity. With similar power plant 
design, the cooling drag is also reduced. 
These savings in turn continue a benefi- 
cent cycle which permits still further re- 
duction in wing area, drag, and structural 
weight which, in the end, results in greater 
savings than might initially be apparent. 


Power Plant Weight 





As the principal ultimate savings must 
come out of the power plant, an important 










preliminary is to establish a fair basis of 
weight variation with required rated 
horsepower. For this purpose a plot of 










existing engines in the low-to-medium 
horsepower class is presented in Fig. |, 









from which it appears that the average 
engine weight can be expressed as 


W,=55+-18 hp. (1) 












This formula does not of course give the 
weight of any specific engine, nor is tt 























Hor sepower 









valid much beyond the range in which we 
are interested. It would obviously not 
apply, for example, to an extremely low- 
power engine such as used in models. 

A plot of corresponding propeller 
weights is shown in the same figure. Ex- 
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Fig. 2. Weight equation solutions for miscellaneous parts and fuel. 


pressed in the form of a similar linear 
function, valid up to about 200 hp., the 
expression for the mean propeller weight 
becomes : 
W,=3-+ 0.1 hp. (2) 
Fig, 2 shows that further allowance for 
engine mount, oil, exhaust, cowling, 
scoops and miscellaneous, is estimated as: 
W , = 18+ 0.4 hp. (3) 
If cruising power is a given proportion 
of maximum or rated power, and the 
specific fuel consumption per horsepower- 
hour remains the same; then, for the same 
cruising speed and range, the required 
tank capacity will of course be propor- 
tional to horsepower. The’ following 
formula for fuel weight, shown graphically 
in Fig. 2, including a small allowance for 
the tank weight, is adopted simply be- 
cause it fits the capacity of the particular 
airplane that will be used as an example: 
W;=6-+ 1.8 hp. (4) 
Summing up equations (1 to 4) that have 
to do with the powerplant, we get, as 
shown in Fig. 3; 
Wr». = 82-+- 4.1 hp. (5) 
A similar principle, based on gross 
weight, is followed for the wing’ and for 
the landing gear. For equal gross weight, 
the retractable landing gear is assumed 
40 percent heavier than the fixed type, in- 
cluding wing reinforcement around the 
wheel wells. 


Application to a Specific Airplane 


The airplane chosen as an example has 
the following general characteristics: 
Two-place; low-wing, untapered canti- 
lever; tractor monoplane with fixed tri- 
cycle landing gear; no flaps; 80 hp.; 
gross weight 1,300 lb.; weight empty, 830 
Ib.; wing area, 143 sq.ft.; span, 30 ft.; 
airfoil section, NACA 23013; fuel ca- 
pacity, 23 gal.; assumed cruising speed, 
100 mph. at SL, giving an operating 
Reynolds number of about 4X 10% 

_ The above formulas lead to the follow- 
ing weights for the power plant elements, 
which are very close to the actual: 


es 

“Performance Dictates Designs” by R. H. 
y Journal a the Aeronautical Sciences, 

o. 7, No. 9, July 1940 
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Engine 

Propeller 

Fuel and tank 

Mount, etc. ...... Dood Ces aeMR 50 

Total power plant wt. ........ 410 Ib. 
(Of which 328 Ib. varies linearly 
with the hp.) 

By employing sealed simple (or split) 
flaps extending out half-way from the 
center to the tip, the max. C,, can be in- 
creased about 28 percent (max. C,, from 
1.4 to 1.79)*, Including the effect of re- 
duced weight, the corresponding reduction 
in wing chord and area is 27 percent, and 
the profile drag reduction about 19 per- 
cent. Due to factors previously mentioned, 
it is conservatively estimated that the 
reduction in wing weight is only 15 per- 
cent. For this purpose, the portion of the 
tail which varies with the wing, estimated 
at 10 percent of the wing’ weight and drag 
(see footnote 1), is treated as if part 
of the wing. Table I gives the comparison 


2 “Tests in the Variable Density Wind Tunnel 
of the NACA 23012 Airfoil with Plain and 
Split Flaps” by Ira H. Abbott and Harry 
Greenberg, Technical Report No. 661, NACA, 
Jan. 21, 1938. 





Table |—Comparison of Weight and 
Drag Between Plane With Flaps and 
Retractable Gear and One Without 
A = Airplane in its present condition with fixed 
landing gear anu no flaps. 
B = Same with flaps and retractable gear. 


The weights are given in pounds, ana the drag 
in equivalent drag area (D/q estimated). 


Drag (ft.) 





Wt. (Lb.) 





A B 
Wing + 10 percent....| 268 228 
Landing gear 86 115 











Power plant (incl. fuel). 344 





Fuselage structure 80 77 





Balance (constant)....| 456 456 








Gross’wt.'&§drag area..|1,300 |1,220 














Weight saving: 28 lb. fuel; 38 lb. of power plant’ 
43 lb. of structure; against}29 Ih. increase in 
landing gear. 





in the elements affected by introducing 
flaps and retractable gear into the same 
airplane: 

It may be noted that the 20 percent 
reduction in drag is of the so-called para- 
site type, but nearly 12 percent reduction 
of induced drag is also obtained from the 
decreased gross weight. The combination 
permits a slight increase of propeller effi- 
ciency sufficient to make the net power 
saving about 20 percent. The final engine 
power thus becomes 64 hp. which, substi- 
tuted in Eq. (5), checks the power plant 
weight figure in the second column. 


Practical Realization 


The cheapest method of providing flaps 
on a conventional light plane is to dupli- 
cate the ailerons on the inboard wing por- 
tions. Even for a wing of the same size, 
it is hard to show any increased cost on 
this basis. On the other hand, any one of 
several improved flap types would give 
results still better than the simple flaps 
under discussion, The new wing is as- 
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Weight 
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Horsepower 


Fig. 3. Graphic representation of summation 
of all power plant equations. 


sumed to be increased in thickness ratio 
from 13 to 16 percent, the flaps being 20 
percent of the wing chord. The ailerons 
are reduced slightly in span, but given a 
greater angular movement to retain a 
similar measure of control. 

It happens that the new engine power 
of 64 hp. is approximately in line with 
several engines on the market. Hence if 
a substantially higher power is retained, 
it would be to get increased peziormance. 

An equivalent choice of smaller capac- 
ity wheels and tires is apparently not 
available. Nevertheless, the nominal al- 
lowance made for an imaginary reduction 
gives. the fairest possible comparison. In 
this particular case, the maximum wing 
thickness of seven inches is insufficient 
to house completely any of the existing 
desirable wheel and tire sizes. With real- 
ization of the substantial benefits to be 
had from retractable gear, it is to be hoped 
that wheels and tires suitable for the 
purpose will soon be made available. 

(Turn to page 241) 












By ERNEST G. STOUT, 


Takeoff Analysis 
For Flying Boats and Seaplanes 


PART Il 


Staff Engineer in charge of Hydrodynamics, Development 


Design Staff, Consolidated Vultee Aircraft Corp. 


Concluding his two-part takeoff analysis, the author presents 
varied computation methods, including specific examples for still 





air and for a 15 mph. headwind.* 
explained in the discussion of the 
stages of takeoff (Part J, page 150 


A S 

August AvIATION) stage two is a 
transition from free trim to best trim. 
Determination of this point of transition 
has led to many of the discrepancies in 
evaluation of the takeoff integral. The 
following procedure has been found to be 
simple and perhaps the best empirical 
method for duplicating the actual phe- 
nomenon of “getting over the hump.” 

Experience has shown that for the aver- 
age conventional flying boat or seaplane 
there is a period in the region of the 
hump (usually occurring between a Cy, 
of 2.2 to 3.0) where the elevator control 
becomes strong enough to allow the pilot 
to check the increasing free trim at hump, 
prior to the natural free trim hump, and 
maintain best trim with the accompanying 
lower resistance. Experience has also 
shown that this may usually be accom- 


plished at the point where the free trim 
and best trim curves intersect. This is 


_ * This article is taken from material to appear 
in Mr. Stout’s forthcoming book to be published 
by McGraw-Hill Book Co. ; 


illustrated in Fig. 4. The decrease in 
resistance resulting from maintaining best 
trim as soon as possible is considerable. 
The best procedure for determining 
where to shift is to obtain both free trim 
and best trim in this hump region. This 
procedure is illustrated in Table ITI: 





Table I11—Determination of Shift to Best 








Trim 
Trim in Degrees 
Cy ree Best 
2.0 73 
2.2 8.0 
2.4 9.1 
*2.6 9.7 
2.8 9.0 
3.0 8.4 


* Shift to best trim made here. 





Upon determining the intersection point, 
all trims above this value, both free and 
best, are scored out and do not enter 
into the integration. 

With C, and Ca known, hydrodynamic 
resistance coefficient, C,, can be obtained. 
Take care, however, to use the correct 
curve of free trim or best trim as the case 
may be. 
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The water resistance R in Ib. can then Are 
be computed: fo 
R = Cowl? (25) pe" 

which is derived from equation (13) 2 
with the values entered in the column I oa 
provided. diff 
For the values of C, used, determine fort 
values of aerodynamic drag coefficient C, the 
from the aerodynamic characteristics unde 
curves corrected from ground effect. Given Hi whe 
wing area S and speed in mph., then V, I tact, 
(aerodynamic drag in Ib.) will be: and 
D = .00256 CDSV? (26) HF in F 

Total resistance is obtained by adding @ recti 


hydrodynamic and aerodynamic resistance # (C,, 
RED, 

Next step is to find the thrust avail- 9 as: 
able at each increment of velocity. Varia- 
tion of thrust with velocity is a function 
of the propeller. Propeller characteristics 





A Whe 
are generally expressed as functions of engit 
the following non-dimensional para- 2 ée 
meters : gine 

1. Activity Factor (AF.) is a non-di- orope 
mensional function of the propeller plan- e 
form and expresses the capacity of the by rf 
blade elements for absorbing power, inde- © 
pendent of the number of blades. It is 
an index between propeller blades of vary- 
ing solidity and is defined by the integral: — ( 

, ensit 

z7 1.0 (equa 

AP = 100,000 (3%) @ (5) (27) ug condi 
16 DJ\R R Typic 

z == 0.20 6, ane 





blade 
The 





1See Part I, page 150, August AviATion, 
for Equations (1) through (24). 
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Fig. 4. Plot showing typical variation 
of free trim and best trim with velocity. 






Fig. 5. Graphic representation of variation of 
power factor with propeller blade activity factor. 
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Fig. 6. Three blade propeller per- 
formance chart for calculating thrust 
an Technical Report 640, Fig. 
11 . 





where D is the propeller diameter, R the 
radius of the propeller, r the radius of any 
blade element, b the blade width at radius 
r, and the constant 100,000/16 is an 
arbitrary constant to give values of AF 
aconvenient magnitude. Integral is evalu- 
ated by plotting 


3 
(5) (a) serine (2) 
Area under this curve from r/R = 0.20 
to r/R = 1.0 times the constant is the 
activity factor. These data are usually 
(25) supplied by the propeller manufacturer. 
3)', 2. Power Factor (P,) modifies the 
umn @% charted propeller efficiency values for the 
‘ difference in activity factor (blade plan- +e 
nine # form) of the test propeller, from which 0.12 ! 0.03 
tC, HM the charts were drawn, and the propeller ory Sens 
stics 7 under consideration. Correction is unity , ! 0.02 
iven Hi when these values coincide. The power D 
1 V, H factor has been determined experimentally 
and plotted as a function of activity factor 
(26) HB in Fig. 5. It is applied directly as a cor- 
ding @™ rection to determine power coefficient, 
ance fm (C,)- 
3, Power Coefficient (C,) is defined 


hen 


“\ Blade ong/le at OTR 


























vail- fi 28 . ig a ele 
aria: 5 X 10" x BHP X Py - 
ction C= oXN®XD (28) 
ists Hl Where BHP. is the brake horsepower per set 
1s Of MM engine, o, the air density ratio p/pe (unity td 
para- MM at sea level), N the propeller RPM, (en- 048 
. Bggine RPM, X gear ratio), and D the 
n-di- propeller. diameter in ft. , 046 
plan- M4 Thrust Coefficient (C,) is defined 044 
f the Hl by the expression: 
inde- T 042 
It is Ce =. —— 
vary- . pn? DA (29) 040 


gral: Mm Where T is the thrust in pounds, p the 035 
density of the air in slugs per cubic foot 
(equal to .002378 at sea level and standard 036 
(an conditions), and m the propeller RPS. 


Typical values for C, are plotted in Fig. aac & 

6, and Fig. 7 for three blade and four 032 

blade propellers, respectively.? . 
ATION, 0.50 


These charts, when the value of C, 028 
dbtained is reduced 10 percent for scale Cp 
dfect and body interference, have been 0.26|* 



























a found to give excellent correlation with ot 
hill scale, both with three and four blade in 
propellers, 0.22 
5. Advance Ration (J). is defined as: naa 
WL 
— 88V 
: J= WD (30) 0.18 
where V is in mph., D is propeller diam- 0.16 
er in ft, and N is propeller RPM. 0.14 
(gine RPM. X gear ratio). 
Making use of these parameters, the 0.12 
thrust fall off is computed as follows: 0.10 
od SS ‘ 
‘Edwin P. Hartman and David Bierman, 0.08 
be Aerodynamic Characteristics of Full-Scale ° 
Mopellers Having 2, 3, and 4 Blades of Clark 
Yand RAF 6 Airfoil Sections,” NACA Tech- 0.06 
tital Report No. 640, 1938. 
— 0.04 
| Fig. 7. Four blad lier perk ans 4 i 
g- 7. Four e propeller perform- 45 \Blade angle at 0.75: 
ence chart for calculating thrust 0 32 36 
(NACA Technical Report 640, Fig. ’ . ‘ 
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Fig. 8. Typical construction for determination 
of takeoff time and distance by Hermann method. 


1. Determine the power factor P, for 
the propeller from its activity factor 
(AF) as plotted in Fig. 5. 

2. Compute the power coefficient C,> 
using propeller RPM. 

3. Set up a tabular form as shown in 
Table IV where— 

N is propeller rpm.; 0.9 is scale and 
body correction; and constant 1/3600 
converts rps. to rpm. [see equation (29) ] 

4. Plot T versus V or Cy for use in 
the takeoff integration. 





Table 1V—Determination of Thrust 











Excess thrust available or net acceler- 
ating force T, for takeoff is then: ° 
T.= T—(R+D) (32) 
With net accelerating thrust known it is 
then possible to compute the acceleration. 
For convenience in plotting, the reciprocal 
of acceleration 1/a is tabulated in the next 
column: : 


1 =Total G. W. 
a Re (33) 

The last column is required to obtain 
takeoff distance but may be eliminated if 


this item is not desired. The value v/a ° 


is obtained by multiplying each value 
of 1/a by its corresponding speed, taking 
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Fig. 9. Elements of Hermann Method 


may be obtained either by the use of 
Simpson’s Rule or with a planimeter. 
The latter is more rapid and to be 
recommended. In the absence of a plani- 
meter the graphical Hermann Method, 
outlined later in this article, may be 
preferred. 


Derivation of Modified Method 


In the basic takeoff method, previously 
outlined, the load coefficient Ca is reduced 
in each step by the unloading due to the 
wing lift. The procedure may be simpli- 
fied if the wing lift is computed in terms 
of the hydrodynamic load coefficient, or 
equivalent Ca (referred to 5Ca), so that 
it may be subtracted directly from the 
hull load coefficient Ca. In this form, for 
each step 5C, is subtracted from the 
static load coefficient Ca, of equation (22) 
and the load coefficient Cy, for the next 
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Fig. 10. Variations of trim with speed coefficient for various values of 


load coefficient—free to trim. 
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Fig. 11. Variations of hydrodynamic resistance with speed coeficies! 


for various values of load coefficient—free to trim. 
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Fig. 12. Variation of trim with speed coefficient for various values of 


load coefficient—best trim. 


is the wing lift, Ib, w is the density of 
sea water (64 ib./cu.ft.), and b is the 
beam, ft. 
However, 
p 
L= ig CiSV? 
where p is the density of standard air, 
C, is the aerodynamic lift coefficient, S 
is the wing area in sq.ft., and V is the 
velocity in ft./sec. 
Therefore, dividing both sides of equa- 
tion (35) by wh* we have 
L _ pCi8V? 
a= oe 3X wot 
but by definition, 


Vine = Cv X Vb 


(35) 


(36) 


(37) 
or, 
Substituting (37a) in (36), 
_ 2 _ eC S Cr gb 
a4 ge Dea 
clearing terms in (38) we have: 
pC iS Cy? g 
"2X wb (89) 
collecting and evaluating the constants in 
equation (39) we have: 


_p = .002378 (standard air) 
g9 = 32.2 ft./sec.? 
w = 64 Ib./ft3 


(37a) 


(38) 


Ca 
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Fig. 14. Variation of thrust with velocity for 
a typical airplane. 


Therefore, 
Cam (“35 X 32.2\ CLS Cy? 
- 2X 64 ro 


__ 0006 CLS? Cy? 
b , 
For any particular analysis, wing area 
and bearn will remain constant throughout 
the integration, and the constant can be 
further simplified: 


a (3%) C.Ce 





(40) 


5C'a (40a) 


= (41) 


This method is somewhat shorter than 
the basic method since computation for 
wing lift is eliminated. Final results will 


Fig. 13. Variation of hydrodynamic resistance with speed coefficient 
for various values of load coefficient—best trim. 


be identical in either case, the method 
becoming a matter of personal choice. 
The data are tabulated in a form similar 
to Table V on page 137. 


Hermann Graphical Method 


H. Hermann of DVL in Germany de- 
veloped an ingenious modification of the 
classical integration method of determin- 
ing takeoff time and distance, using a 
graphical construction on the resistance 
and thrust curves rather than the inte- 
grated areas under the 1/a and v/a curves, 
While this method is not as accurate as 
the standard method previously described, 
it is satisfactory in most cases, being par- 
ticularly helpful where a planimeter is 
not available for determining the areas of 
the time and distance curves. 

In Fig. 8, the basic construction for the 
Hermann Method is illustrated. It is 
identical with the step-by-step integra- 
tion, except that it is not necessary 
to determine the colunms— 


Te, a ,or = 
The construction is started by plotting 
the values of total resistance (R + D) 
and total thrust available (TJ) against 
velocity in feet per second, as illustrated 
in Fig. 8. On the pounds axis lay off 
the point W representing the gross weight 
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Fig. 15: Curve of 1/a against velocity 
‘for graphical integration of takeoff time. 
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Fig. 16. Curve of v/a against velocity for 
graphical integration of takeoff distance. 
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Fig. 17. Example of Hermann graphical 
solution for takeoff time and distance. 


of the airplane. On the speed axis lay 
off, in feet per second, the point g, or 
32.2. From the point determined by these 
two coordinates, draw a line to the origin 
which has the slope W/g. From the 
point of intersection with the upper curve 
(thrust curve), continue to draw between 
the two curves a series of intercepts hav- 
ing the same slope as the original line. 
The number of these intercepts will then 
equal the number of seconds required for 
takeoff. 


Takeoff distance is obtained in a simi- 
lar manner except that instead of adding 
the number of intercepts, the speed in 
feet per second at each intercept on the 
thrust and resistance curve is tabulated 
and added. This sum will then equal 
the total distance in feet traveled for 
takeoff. 

Let us consider the course of events for 
the period during which the speed changes 
from V, to V,, (Fig. 9). 

We may assume that in the change 
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Fig. 18. Influence of a headwind on takeoff diagram. 


from speed V, to speed Vy the average 
accelerating force is the difference between 
the thrust and total resistance or Bf, 
Then the construction gives: 
BD— DC; w 
ci, ee (42) 
since the slope of the line was constructed 
equal to W/g and— 
BD+DA, w 
AA, Le (48) 
Since, on the average, DC, will be very 
nearly equal to DA, we may add equations 
(42) and (43) giving: 
BD , BD 2W 
CC,* AA, 9 (4) 
again, since CC, and AA, will, on the 
average, differ but little from 
(V2— Vi) 
2 
we have: 
4BD 2W 
%-V g (#5) 
Furthermore, the mass of the air- 
plane W/g will move according to the 
law: 


S= Vit at (46) 


where S is distance and V, is initial 
velocity. Then, from equation (33) 


and transposing equation (45) 
BD _ V2— Vi 

Tone fcc Um 
Therefore, substituting in equation (46) 


(48) 


S=Vt++M—-we 


However, from Fig. 9, 
Se it V)t (5) 
Substitute final speed V, for V, in equa- 
tion (50), equate equation (50) to equa- 
tion (49), and solve for final speed: 
Vit (51) 


Vit Vy = 2M +2 (Va 


and 
Ve=Vity (Vt (2) 


Therefore, for ¢ = 2 sec. 

W= VY (53) 
showing that, on this assumption, the 
time required to pass from the abscissa 
of A to the abscissa of C is two seconds. 

On the scale of speeds, therefore, the 
abscissas of the summits ABC wil! then 
give the speeds at the end of one second, 
two seconds, etc. Each of these speeds 
continues for one second. By adding 
these abscissas, then the sum will give 
approximately the distance run during 
the period of takeoff. — 


Takeoff Integration 


The following computations for a hyp0- 
thetical flying boat will outline in detai 
the proper procedure for the determination 
of takeoff time and distance. 

Table VI lists the characteristics used 
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“Table Vi—Characteristics for Exemplary 
Flying Boat 





oe 


Table VIll—Exemplary Determination of 
Thrust 
Thrust 








in the computations and which must be 
known before attempting a solution. 

The aerodynamic characteristics for the 
exemplary boat are assumed to be those 
in Fig. 3 for which the ground effect cor- 
rection has been computed in Table I. 
Therefore, all aerodynamic coefficients will 
be obtained from Fig. 3 using the dashed 
curves “with ground effect.” 

Using the standard tabular form illus- 
trated in Table II, the basic airplane 
characteristics and computation constants 
are filled in. Table VII (page 273), 
a complete sample computation based 
upon the characteristics given in Table 
VI, will be used to illustrate this example. 

The choice of units for velocity is purely 
arbitrary. It is customary, however, to 
use either mph. or fps. Regardless of the 
preference it is essential that consistent 
units be used throughout the solution. As 
performance computations using velocity 
in mph. are usually preferred the example 
has been set up on that basis. 

The first constant to be computed is the 
factor for converting the speed coefficient 
C, to mph. Equation (15) evaluates the 
speed coefficient as: 


Cy = Vie 
Vgb 
therefore, 
Vins = Cv X Vob (54) 

Dividing both sides by 1.467 converts 
fps. to mph, 

Therefore, 

Cy X Vgb 
Vnoh = 5467 bers 
or for the example, 
Vinps = Cy X 12.55 (56) 

This value is entered in the space pro- 
vided in Table VII. 

The next constant is the evaluation of 
wb* which is used in the expressions 
for the load coefficient Ca and the re- 
sistance coefficient Cz. As w is the dens- 
ty of water (assumed to be sea water 
in the example) and b is the beam, the 
Constant. becomes : 

64 X (10.5)? = 74,090 (57) 
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TABLE V—Takeoff Computations 
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Fig. 19. Graphical representation of effect of wind on take- 
off time of seaplanes. (Courtesy of The Ronald Press Co.) 
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and this value is entered in the table as 
the constant for determining both Ca 
and R. 

To simplify determination of lift and 
drag in pounds, a constant is computed. 
It is wing area S multiplied by the factor 
.00256, which for the example is: 


Fig. 20. Effect of 15-mph. head- 
wind on takeoff time integral. 








1,600 < .00256 = 4.1 (58) 

The factor .00256 is the p/2 of equa- 
tion (35) multiplied by (1.467)? which 
converts v2 in fps. to mph. if the com- 
putations are being based on fps. units 
for velocity the factor would be sim- 
ply p/2 or .001189, 








180 





160 








---Diehl 


i 





140 








2 


--/Integrate 





120 


100 











80 








60 


SS 


Take-off Time at Zero Wind, To -Sec. 








40 | 
| 


ee eee 


























0 20 40 60 


Take-off Time at Vw 
Vg 





= 0.20, Tw ~Sec. 


80 100 120 140 








Fig: 22. Variation in wind correction for three standord 
methods for ratio wind velocity over getaway speed equals 0.20. 





Fig. 21. Effect of 15-mph. head- 
wind on takeoff distance integral. 

















The last constant is used in the deter. 
mination of the reciprocal of the accelera- 
tion 1/a and is the gross weight divided 
by the acceleration due to gravity. For 
the example this constant is: 
64,000 
32.2 = 1,990 
The first step in tabulating data is to 
determine the end point of the integra- 
tion, which is the getaway speed J, 
where the plane becomes airborne. Trans- 
posing the expression for lift, equation 
(35) and using C, for getaway, the 
getaway speed in miles per hour may be 
computed : 








(59) 

















L 
Ve Vinexcasxe: (0) 
where L, for this condition, is the gross 
weight in lb., C,, is 90 percent of the 
max. C, (solving for maximum perform- 
ance), and S is the wing area in sq.ft. 
For the example, 
Vv qv 64000 z 
o™ Y 00256 x 1.62 < 1600 
= 98.2mph. (61) 
and the corresponding speed coefficient 
is: 












Vmph. o 
Cy= 12.55 7.8 (62) 

As the flare to getaway is started at 
least 1.5 C, prior to actual getaway, the 
actual step-by-step integration is stopped 
at Cy = 6.0 and the curves are faired 
from this point to getaway. With end 
point determined the C, column (1.) is 
filled in up to Cy = 6.0. 

Using the speed coefficient constant at 
the bottom of Table VII the columns for 
V (2) and V? (3) in mph. are tabulated. 

For entering the trim curves, the static 
load coefficient, Ca, is computed and 
noted in the space provided at the top of 
Table- VII. 

Following the procedure outlined pre- 
viously in this article, the trial anc error 
detertnination of the trim, 7 and load 
coefficient, Ca, is made. These data are 
tabulated in columns 4.’ and 8. paying 
particular attention to the shift from free 
trim to best trim at the hump. Fig. 10 

(Turn to page 269) 
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Automatic Riveting | 
Realizes Manufacturing Economies 


S$ POINTED OUT in Aviation (page 
A 161 July and page 161 August) 
the use of pierced (punched) 

holes for rivets, in place of drilled holes, 
has resulted in marked savings in time, 
manufacturing cost, space required, and 
tooling expense at Martin aircraft plants. 
Economies are highest when piercing, 
dimpling, inserting, and heading can be 
done on a single machine rather than hav- 
ing to drill, countersink and burr holes 
before riveting with several handling 
operations between. Airframe designers 
should consider the possibilities of de- 
signs incorporating the conditions for a 


-complete automatic process in order to 


realize its inherent manufacturing econ- 
omies. 

If the designer starts with the idea of 
making maximum use of piercing and 
riveting on one machine, he may be able 
to adapt some parts to such work where, 
otherwise, he may inadvertently introduce 
types of construction that require a much 
slower and less efficient process. A study 
of the machine, preferably at work in the 
shop, will often reveal how even slight 
changes in the design of the piece can 
overcome interferences and greatly facili- 
tate assembly with no sacrifice in strength 
or weight. 

The first rule to be observed provides 
that, when no dimpling is required, total 
thickness of-two or more parts to be 
riveted shall not exceed rivet diameter, 
because piercing is not feasible with a 
punch having a diameter less than the 
depth (length) of the hole (Fig. 1). It 
follows that rivet diameter should be in- 
creased, where conditions permit, if their 
diameter is less than metal thickness. 

When holes are to be dimpled as a part 
of the machine process, the total thickness 
of stock should not exceed three-fourths 
rivet diameter, as additional power is 
required for dimpling. 

Another rule, desirable but sometimes 
impossible to follow, provides that all 
rivets should be of the same size and head 
type; since, if fulfilled, the entire job can 
be done on the same machine. Where the 
ideal is not attainable and more than one 

ize or type of rivet is essential, the num- 
ber of sises should be kept at the very 
minimum. 

[f more than one length of rivet of the 
Same diameter and .head style is used, the 
corresponding change is quickly accom- 
plished in latest model machines by merely 
adjusting proper reading for rivet length 
and filling the hopper and feed with rivets 
of the new length. 

If different head styles of same diam- 
eters are used, it is not necessary to 
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By PAUL WISE 


Chief Tool & Manufacturing Planning Engineer, The Glenn L. Martin Company 


Forethought and the application of a few simple rules could multi- 
ply production rates, reduce fabrication costs, and improve quality 
of work. Here are salient notes on specific tooling methods. 
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Fig. 1. Rivet diameter exceeds hole depth. 


change the hopper and feed, but four to 
seven parts of rivet head tooling must be 
changed, 

Where more than one diameter of rivet 
is used, the hopper, feeds and rivet head 
tooling must be changed for each diameter 
rivet. If more than one machine is avail- 
able, considerable time will be saved by 
setting one machine for each diameter and 
head style and passing the work from one 
machine to the other. 

With proper tooling, automatic punch- 
ing riveting machines will handle all 
types of solid rivets in #s, %, Hs and ¥e 
in. dia. including 78° and 100° Huck 
rivets. Although it is possible, in certain 
cases to handle special rivets, special 
equipment not available may be needed. 

To employ a machine that pierces the 
hole, inserts and drives the rivet in one 
setting requires that the assembly be such 


that the parts can be brought into the 
correct position relative to the machine. 
The parts and fixtures required for hold- 
ing them must clear the machine and tools 
used in it. Thus, for example, the rivet 
must not be so far from the nearest edge 
of the piece that the piece will foul the 
throat (Fig. 2). 

Moreover, the die holder and stripper 
must be cleared, (Fig. 3) hence the dis- 
tance of the center of the hole from the 
nearest wall on projecting part must not 
be such that the die holder or stripper are 
fouled. If the die holder does not clear 
a flange, a special length die button 
measuring 9/16” under the die holder will 
overcome such obstacle in many cases. 

The assembly, including the _ fixture, 
must be such that it can be passed between 
the die and the punch (Fig. 3). In most 
machines, this distance is 1% or 1% in, 
but in some machines it can be increased 
to 4% in. with the anvil support down. 

Since the question of clearance involves 
ability to bring the assembly, for each 
hole, into line with the punch and die 
centers, it follows that part should be 
“open” ones with flange or wall to be 
pierced so disposed that it can be brought 
into correct position without fouling any 
part of the machine or another flange or 
wall. The diameter of stripper is % in., 
permitting the placing of a rivet + in. 
from the vertical flange or wall. This 
distance can be reduced by reducing the 























Fig. 2. Type of automatic riveter commonly used. Dimen- 
sions show limitations to which assembly must conform. 
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Fig. 3. Typical automatic riveting machine with clearance dimensions, 
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diameter of stripper to %4 in. for a dis- 
tance of %4 in. from top of stripper as in 
Fig. 4A, or a flat can be ground on one or 
more sides of the stripper to reduce dis- 
tance between flange and center of 
punched hole, Fig. 4B. Where the bulb 


on angle or a Z-section prevents center- 
ing the hole in flange section, this can be 
overcome by grinding out the stripper and 
anvil post for proper clearance, so long 
as such grinding does not reach the punch, 
as in Fig. 4C. In using the automatic 


machine dealt with here, it is not usually 
feasible to apply rivets through one short 
leg of a channel because the opposite 
short leg interferes, but where the space 
between legs is 3%4 in. min., the arrange- 
ment shown in Fig. 5 has been used. 
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Fig. 4. Typical alterations of anvil post and stripper to accommodate special jobs. 
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Fig. 5. Machine riveter with 
special head for tight work. 


Where clearances are tight, the special 
horn shown in Fig. 5 has proved useful. 
Where close angles are necessary, it is 
better to have the angle below (next to 
stripper) than above the sheet, as then 
possible machine or work injury is 
avoided. : : 

Experience has shown that some quite 
deep sections can be wholly or partly 
handled on the machine with great savings 
in time over hand drilling and hand tools 
for setting rivets. Even such deep sec- 
tions as leading edge sections for wings 
have been riveted with high economy al- 
though the formed sheets had to be sprung 
apart slightly during parts of the riveting 
process, Fig, 6. 

To realize the maximum possible econ- 
omies from automatic riveting, it is neces- 
sary to plan the work so that riveting on 
sub-assemblies is as nearly complete as 
possible before they are built into the ship. 
Skins up to 8 ft. in width and of any 
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Fig. 7. Application of spacer block over strip- 
per fo facilitate uniform hole location. 





length can be handled if proper supports 
are provided. Relatively flat skin panels 
having long rows of rivets through 
straight stringers are ideal for automatic 
riveting and generally make possible the 
maximum economy. Nevertheless, many 
large units are pierced and riveted, even 
by a single operator, when spring or equi- 
valent supports are provided and, even 
large corrugated panels can be passed 
through automatic machines. 

One advantage of machine piercing and 
riveting is that tooling is greatly simpli- 
fied. Expensive drilling jigs and fixtures 
are dispensed with and, where positive 
hole location is required, a light-and inex- 
pensive fixture of phenol fibre of Mason- 
ite meets all requirements. Such a fix- 
ture is commonly made to nest the parts 
in slots or against stops, so that spring 


(Turn to page 263) 


Fig. 6. Leading edge as opened out after 
forming for riveting stringers fo skin, and as 
finally assembled with angles riveted fo ends. 
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Low melting point, high strength welding with Eutectic alloys saves 
gas and time, frequently permits much easier fabrication. 


LOW TEMPERATURE WELDING 
EXPEDITES REPAIRS 


By CLINTON L. SWIFT 


Assistant Manager, Engineering & Research, Eutectic Welding Alloys Co. 





ELDING, as a method of fabricating 

W tools and fixtures for mainte- 

nance, is one of the mainstays of 
the man who, in these days of shortages, 
must either make what he wants or wait 
a long time before delivery can be 
obtained. 

The fact that almost any shape may be 
built up by welding, with weld metal as 
strong as the rest of the material, gives 
this process considerable advantages over 
other methods of joining metals, which 
call for more or less mechanical work such 
as rivetting, tapping or use of clamps. 

Unfortunately, however, the old-fash- 
ioned system, of using welding rod of 
substantially the same material as the 
parts to be joined called for a quite con- 





Fig. 2. Tubing joints and clusters i chrome-moly 
steel can be joined without reaching scaling heat. 


siderable amount of heat—frequently very 
much higher than the temperature at 
which the metal lost some of its useful 
properties. This contingency could often 
be prevented only by use of a joining 
material with lower melting point and gen- 
erally lesser tensile strength than the 
parts themselves, the result being that the 
finished work did not have the strength 
that might have been expected. It was 
the lesser of two evils, however, as the 
lower temperatures insured that the mate- 
rial would not be damaged. 

During the last 25 yr. metallurgists have 
experimented: with eutectic fusion of 
metals, by using welding material which 
has such a strong affinity for the metals 
being joined that joints can be securely 





of far less heat than would be possible with 













Fig. 1. Chrome-moly aircraft tubing joined 
at bright red heat. Weld has over 100,008 
psi. tensile strength and good corrosion re- 
sistance. 


and quickly made with the application 









any other strong fusion weld. 

Advantages of this process ‘are obvious. 
Warping and dangerous stresses in cast 
parts are practically eliminated—in a 
large percentage of cases entirely so. 
There is no danger of burning the mate- 
rial. Time and gas are saved, due to the 
fact that dull red heat is all that is 
necessary in most cases. Tools broken in 
use can be repaired without drawing 
their hardness and special tools can be 
made without the necessity for time-con- 
suming heat treatments before they can be 
used. In many cases the original finish 
of machines or parts in which close toler- 
ances are essential will only be discolored, 
no scaling or burned surfaces being pos- 
sible when the welding temperature is 
below the point at which this damage 
would be’ done. 

From the viewpoint of the aircraft pro- 
duction, as well as maintenance man, one 
of the outstanding advantages o! this 
method is that by it aluminum alloy tube 
and sheet can be joined at several hundred 
degrees below their melting point. The 
resulting joint has good corrosion resist- 
ance, as compared to the material joined, 
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point 
















fig. 3. Aluminum alloy radiator welded at 200 
point of material. Tensile strength about 30,000 





ga 
ee 


Fig. 4. Beryllium copper radio con- 
nector less than 1 in. long joined at 
950 deg. F. Heat was not sufficient fo 
draw hardness. 











the joint itself is invisible and can be 
anodized with the rest of the finished job. 

Magnesium sheet and castings are weld- 
able in this manner, resulting in a weld 
having about 29,000 psi. tensile strength 
and a Brinnell hardness of over 50. 


deg. 
psi. 


Eutectic alloys can be applied for building 
surfaces with a bronze having a Brinnell 
hardness of around 200 and a remelting 
point of 1,750 deg.F. This high remelting 
point is a feature of Eutectic welding 
alloys and offers great advantages where 
finished or repaired parts will be exposed 
to heat while in use. 

Used with a flux specially compounded 
for each metal to be joined, the thin-flow- 
ing Eutectic welding alloys flow com- 
pletely through butt and lap joints, in 


- 


below melting ~— Fig. 5. Aluminum alloy bracket welded at 1,000 deg. Has 30,000 psi. 
tensile strength and has not lost hardness. Weld can be anodized. 


many cases making unnecessary expensive 
chamfering of edges before welding. As 
the welding rod runs into and completely 
fills the joint, large outside fillets are not 
required unless mechanical design calls 
for them. For the same reason, appli- 
cation of heat and welding rod is only 
necessary on one side of any but the heavi- 
est work, thus effecting considerable sav- 
ings and often permitting repairs to be 
made without expensive dismantling of 
surrounding parts. 


Another use for the process is building: 
up of worn surfaces. At a dull red heat 


Fig. 6. Broken twist drill welded at low temperature did not lose 
hardness or strength. Scaling temperature was not reached. 





Table |—Properties of Eutectic Welding Alloys 


Tensile 
strength 


$0,000 


Welding rod 


composition 


color 
match 


Brinnell 
hardness 


200-220 


corrosion 


Material welded type of work temp. deg. F. remelts deg. F. resistance 


950-1,400 2,250 





invisible very good Ferrous 
Steel, chrome-moly, stainless, maganese, 
C. I., bronze, brass, copper, nickel, 


all 1,300—1,600 1,750—1,800 80,000-150,000 160-170 close good Copper base 


monel 
Steel to bronze, brass,. copper, cast & 
. malleable iron, stainless steel, nickel, 


mone 
C. 1. to all steels and non-ferrous excep 


all 940-1,120 1,120 53,000 75-85 differs good Copper base 


t 
aluminum, magnesium, die- 


Arc 


1290-1,350 
1,200- 1,300 


940-1,120 
1,290-1,600 


2,300 invisible 


1,290 
1,500 


1,120 
1,800 


200-225 


140-170 
80-90 


75-85 
140-150 


all except 


good 
light gage 


Nickel alloy 


Copper base 
Copper base 


Copper base 
Nickel alloy 


Copper, bronze and brass 

Copper, bronze and brass 

Copper, bronze & brass to cast iron, steel, 
ie. 


Nickel 
Nickel and nickel alloys to steels and 
=. nic y’ steels an 


visible 
visible 
visible 
close 


med. & heavy 1,000-1,200 1,240 


950-1,060 1,100 
950-1,020 1,100 
960-1,060 


, 1,200 
700-800 


85 

55-65 
70-85 
50-60 
40-50 


Copper base 
Aluminum base 
Aluminum base 
Magnesium base 
Zine base 


close 


invisible 
invisible 
invisible 
invisible 


all 
light & med. 
Die castings, zinc base light & med. 780 
Tor building up against frictional wear, 
cast iron, malleable iron, stainless & 
Manganese steel, monel 


Mages . ? 1,000 1,750 visible 
Yor building up against abrasive wear, 


2,400 


180-235 
450-500 


med. & heavy Copper base 
med. & heavy sweating heat invisible Ferrous 


a 
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HE PROBLEM of starting an electric 
| motor without requiring unduly heats 
‘high current from the power lin, Mime 
and without damaging connected equip. The ; 
‘ment, is not new and has been solved i, gamec™™ 
a number of ways in the industrial fie HP" § 
However, a few years ago, when facej | Tes 
with the necessity of starting a 14 hp, initial 
series motor, with its high inrush curren nrusl 
and high torque, from a 28.5-v. 100-amp ween 
system; one aircraft manufacturer foun 
no applicable equipment commercially 
available. Therefore it was necessary ty 
develop sources of control devices in adqj. 
tion to control schemes. This discussioy 
will trace the development of this equip. 
ment from its earliest experimental stage 
to a refined design of coordinated control, 
This motor was used to drive a high. 
Curtiss-Wright centrifugal heater blower with 24% hp. motor. aed PRee yenarad _ gem 
burning airplane heater. The blower 
drew air through the combustion system, 
which consisted of: (1) the carburetor, 
(2) the combustion chamber, (3) a finned 


D eve | Oo Dp mM en t heat-exchanger, and (4) the blower, 50 


arranged that burned gases were “dumped 


over-board.” 
Of R du ced Vo | ta e ’ Ventilating air, which warmed the in- 
| e g side of the airplane, entered through a vent 


in the leading edge of a wing or in the 
nose, and was driven by ram pressure as 


Motor Controllers the sirolane assed. through the at» 


heater, directing it over and around the 
finned heat-exchanger. The hot air was 
5 a : 
By JAMES F. CARLAND, Industrial contro! specialist, General Electric Co., and paints on ein finally 
P. R. WATSON, Curtiss-Wright Corp. ‘leaving the airplane through vents and 
‘openings in the skin. 
The blower impeller for combustion air 


Transition stages of aircraft electric motor starters from the simple _,,., , Sault” ConeHitamal eats driven w 


hand control type to compact automatic devices which relieve the = approximately 27,000 rpm. by a 5,800-rpm. 
% . . motor, using a 4$-to-1 step-up gear. Cer- 
pilot of much tedious detail. tain considerations in the performance of 
the blower dictated the use of a series 

- motor. 


Peery 


A 14 hp. motor was used on the initial 





General Electric automatic controller unit 
with cover removed. Cockpit unit is at left. 
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ectric 
nduly 
"line, 


heater installation, but the motor size was 
changed to 23 hp, on subsequent airplanes. 
The blower was lubricated by a small 


‘ap. entrifugal oil pump on the end of the 
“te low speed (5.800-rpm.) motor shaft, 

eld Tests on the 14 hp. motor used in the 
facet -itial installation disclosed that the initial 
th rush at normal airplane voltage was be- 
= veen 500 and 700 amp. Since an appre- 
Pas ” able length of time was required to bring 
| bund e motor up to speed, the high current, 
Cially Ms: consequent low voltage on the air- 
ry plane system, would have an undesirable 
addi. fect on other equipment. 
— Therefore, a system of reduced voltage 
— karting was devised. Manual control was 
Stage sed for simplicity and to save weight. 
o he control was arranged so that a con- 
igh- actor first closed a motor circuit through 
a b resistance which limited the starting 




























urrent. After the motor had accelerated 


lower 0 a point when an oil pressure switch 


pa (actuated by the oil pump in the lubricat- 
" ing system) closed, another contactor 
ay ould close, short-circuiting the starting 


esistance and energizing the motor at full 
voltage. 

Other control requirements were: (1) 
Ii the oil pressure failed or excessive 
temperature occurred in the ventilating 
yystem, motor, fuel. pump, and ignition 
vils would shut down. (2) ignition coils 


imped 


1e in- 
1 vent 
n the 
ire as 


yt ould not be energized until motor was 
d a mning. 


A schematic wiring diagram is shown 
Fig.l. Control consisted of a switch- 
board in the pilot’s compartment and the 
rious contactors, relays, and fuses 
ounted individually in the main elec- 
tical junction box. On the pilot’s switch- 
board were mounted a double-pole, double- 
row momentary contact toggle switch, 
a stop push-button, and two indicating 
lights. 

Power was supplied to control circuits 
through a circuit breaker in the overhead 
panel, The junction box contained two 
buxiliary relays, start and rum contactor 
ated 100 amp., wire-wound starting re- 
sistor, main power fuse, and terminal 
block for connections; also battery sole- 


r was 
1Ssenl- 
inally 
3 and 


on air 
ren at 
rpm, 

Cer- 
ice of 
series 


initial 


miscellaneous electrical apparatus. Ther- 
ostats, ignition coils, and fuel pump were 
ounted on or near the heater, 


Operation of Manual System 


To start the heater, the pilot closes the 
ircuit breaker in the overhead panel, 
nergizing the control circuits, then pushes 
he manual double-throw switch (Fig. 1) 


(Turn to page 264) 

















t-----27.5 volts dc. (bus voltage)----> 
Run” contactor Moror 
Start” contactor Arm. Ser tld. 
—H4 
Current- 
limiting 
STarHING ~——Resistor Coil of 
resistor counter 
emt relay 








ig. 2, Schematic diagram of application of 
unter-emf. relay, 


1944 


VIATION, September, 1944 













































































gids, inverter switches, fuses, and other. 











- Rei a eee ea 27S Volt he siipplg < ardor Sa enero shen errr een 
ower Start ; Motor 
. Startin a 
switch contactor “resistor. Series Field 
— - 
Fuse eee 
(Ignition Auxiliary 
cutoff relay 
swipsh No.2 coil 
Run coritactor j 
BG | 
Indicating light 
Auxiliary relay Fis. 
No.7 WwW 
contact B Run contactor 
Y coi/ 
Low 
hi Pressure switch P 04 
Ty: commer? Indicating light 
4 ~(a-—+ 
Manual start-run switch me 
(Momentary ._ ---|— 
contact “Se | Stort. contactor 
both ways ) ere coi/ Thermostats 
= ie de 
| | 1 AL ATA 
— okra | 
| lo Auxiliary relay ae 
| | ad | No./ pon = 
| out Ord 
Contro/ power - 
switch hi Li} 
use 
~5 +o 
Stop Auxiliary rela 
butter’ Ne, / contact A 
wo ereenen----- 110 volt 400 cycle a. O------------- 
Auxiliary relay /gnition - 
No, transformer 
VW ai 2s 
Grd. 
= Grd. 
To 
-- spark- 
plug 
Fig. 1. Schematic diagram of manual control. 
+ Elementary Diagram 1 
Ptonen anna wenn neene a anenne m= 28 volt d.c. supply ----~~--~ ~~~ =~ == > 
Main + M Radio Main mofor 
circult = interference 
breaker 1 a filter 
CBI 34 
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{ Heater enna sain on 
cat CRI, sh ey eee 
‘s se heater TC, 
ae =a 
10¢—#— seen a 
Pri denis 
Nomenclature f OPS gl 17 CR2 eae 2% 2 
A-—Accelerating power relay —AF , 
AR—Accelerating relay 
CRi, CR2—-Contro! relay jo OPS 8 CR2 Shunt field 
M—Main power relay 4}-—* 








CBi—Automatic reset 


V 





circuit breaker 
CB2—Manua! reset 

circuit breaker 
TR-Thermal timing relay 






Notes: 


"X" —on Elementary Diagram 
indicates outgoing connections 

T.0.-Indicates time opening contact 

T.C=-Indicates time closing contact 


10 “z AEP =< 
a Lae “cme comet’ allies andl ~ 


—-------------- 115 u- 400 cyc. - a. C----------------- 






/gnition 
Trans. 





Pig tol 
/gnition 
cut-off (Sec.) 


switch 
“Gnd 








, ee ee 


Fig. 3. Elementary diagram of automatic starting motor controller. 
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Thirty complete flanges an hour—and NO WASTE—is the result 
when tool designer and shop foreman pool brains and experience 
to solve this production problem at Curtiss-Wright. 





FLANGE ROLLING MACHINE, using 
backing and forming rolls and 
heating unit for making flanged 

bushings has been designed at Curtiss- 
Wright by Earle F. Lohmann, general 
foreman, welding department, and L. S. 
Lyon, tool designer. 

Using this machine, time for forming 
and cutting off has been reduced to ap- 
proximately two minutes per unit. The 
metal is worked continuously during heat- 
ing and forming, producing high standard 
uniform results, 

Results with this machine are far su- 
perior to more common welded or riveted 
constructions because the flange is part 
of the body metal. Welded flanges develop 
internal stresses unless care is exercised 
in fabrication and are susceptible to fail- 
ure when subjected to severe and pro- 
longed vibration. Riveted flanges are ob- 
jectionable because of weight and the 
uncertainty of riveting. 

Normal procedure in fabrication. of 
flanged bushings calls for the rough turn- 
ing of these parts from tubing of sufficient 
wall thickness to include the outside diam- 
eter of the flange, then heat treat and 


Self acting torches heat tube to 1,400 deg. in first stage of flanging 
operation. Note that chuck and tube are only revolving parts, all 


others being stationary. 


grind. The resultant loss of material is 
tremendous and has been regarded as a 
necessary evil. 

To overcome this loss and recognizing 
that short run requirements made neces- 
sary a very flexible unit, development was 
started on a machine to perform the job. 

The first attempts were very crude and 
the results unsatisfactory. A small roll 
was made and mounted on a bar of steel 
held in the turret lathe tool holder. Hand 
torches were. used to heat the material. 
With no cooling or lubrication, the roll 
stuck very quickly and forming was done 
by pressure only. 

From these experiments, however, pos- 
sibilities were seen for speed of produc- 
tion and savings in material. A sketch 
was made of a group of rolls, with their 
movements and positions necessary to pro- 
duce a completed flange. Following this, 
a hand operated unit was built and set up 
in a lathe. Parts were made with all 
engineering requirements filled. Total 
production time was reduced to two and 
a half minutes. All movements were hand- 
fed and hand welding torches were used 
for heat. . 








position of flange. 


Torches are removed in second step of flanging and tapered roller 
flares revolving tube. Backing roll acts as steady rest and determines 





Flange Rolling Improves Quality, 
Speeds Output 


Through experience gained with this 
machine, a more elaborate device was de. 
veloped, with self-contained heating wit, 
cutoff tool and faster action. Designed 
for flexibility in many different applica. 
tions, it produced uniform results. 

The capacity of the machine in form. 
ing tubing ranges from one inch by .035 
wall to 34 in. by .250 wall and the tubing 
can be flanged on both ends. By the use 
of special jaws, tubing of 6-in. dia. and 
.250 wall can be flanged on one end only, 
The machine can be used without revoly- 
ing the head and has been used very su- 
cessfully in heading bolts. Equipment to 
do this is simple and requires no change 
of any consequence. Uses can be extended 
to the manufacture of double integral and 
central flanges, also external and internal 
upsetting. The device has already demon- 
strated its value on production runs with 
high productivity and great savings in 
material. 

The flange rolling method consists in 
heating the metal until it has attained a 
plastic state, following this immediately 
by a series of press operations. During 
the process the metal is rotated so that it 
is worked uniformly and is supported by 
backing rolls, which control the flange 
formation. A series of forming rolls com- 
pletes the steps so that the metal may bk 
made any desired shape. 

The machine is mounted on an eight- 
foot I-beam with the web horizontal. At 
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While tube is still being flared by conical roller, turning roll (right 
one of revolving pair) flattens and contours the flange, which is still 


at red heat. 


one end of the web is a heavy cast iron 
head carrying a spindle in two large roller 
bearings, This tube has an inside diameter 
of 64 in. and the housing projects from 
éne end to receive a chuck, and at the 
other, a work centering mechanism. This 
chuck and steady rest both open to admit 
64 in. dia. Spindle drive is a U.S. vari- 
able speed of three hp. with range from 
100 to 400 rpm. 

An adjustable heating unit of large ca- 
pacity is connected with the hydraulic 
mechanism so that it automatically moves 
into position, is turned on and lighted. 

A material feed has been provided, with 
stops so that when the chuck is stationary, 
a quarter turn of a handle allows ma- 
terial to be fed against a stop after which 
the chuck is closed. 

The forming rolls are actuated by hy- 
draulic pressure supplied by a pump 
mounted under the bed of the machine. 

The back-up and flange limiting rolls 
are carried on an arm that pivots on the 
back of the bed. These rolls are operated 
by moving a lever placed conveniently on 
the side nearest the operator. The heat- 
ing unit and a shutoff valve are operated 
by the same movement. As the lever is 
pulled toward the operator, the back-up 
toll moves clear of the work and the torch 
Moves into position, is turned on and 
ignited. When the material is hot enough, 
the heating unit is moved away and turned 
off by the action of the back-up roll mov- 
ing into position. 

Forming rolls are carried on a bed 
which moves in gibs and are powered by 
another hydraulic cylinder, the control for 
which is close to the other valve lever. 

Rolls, set up to produce a given flange, 
are brought into contact with the plastic 
material with sufficient force to produce 
the finished part while the material is 
still hot, Carbide tipped cutoff tools are 
used whereby the flange can be cut to 
length while red hot. 

The tube is centered and clamped in 
the chuck, with the metal stock projecting 
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dimensions. 


from the face just sufficiently for forming, 
the remainder being in the spindle. The 
portion to be formed is then heated by the 
burners unti] a temperature above 1,400 
deg. F. is reached, and kept uniform by 
rotating the tube. 

The heat is turned off and the back-up 
roll is brought into a position back of the 
tube end. This back-up or supporting 
roll, on an adjustable carriage, has an 
axis perpendicular to that of the tube. 

Immediately, a conical shaped expand- 
ing roll is pressed into the tube, in contact 
with the inside, the other side of the roll 
bending over the material at a point op- 
posite the point of contact between the 


Final shaping stage. Turning roll replaced by flat finishing roll with 
thin control blade roll bringing outside flange diameter to correct 


back-up roll and the outside of the tube. 

As this space between the back-up and 
conical rolls will vary with changes in 
the tube wall thickness, adjustments are 
made if required, by the mounting pro- 
vided for carrying the conical roll. 

Rolling contact with the conical face 
forces the tube wall into-a flare while the 
tube rotation causes this flare to assume 
uniform proportions round the circum- 
ference. 

While the tube mouth is being flared by 
the conical roll, a turning roll is brought 
up against the flare perpendicular to the 
tube axis which crowds the flared portion 

(Turn to page 249) 


Final stage. Conical and turning rolls backed away while completed flanged tube is cut off 
by hand-operated parting tool. Total operating time, 2 min. 





Gird machine consists of twelve scribing edges, carriage, 
guide beam, and squaring device all mounted on table 
as’ shown. Welded tubular carriage is mounted on rub- 


New Machine Assures 
Drawing Accuracy 


By LYLE L. PIERCE, Master Layout Supervisor, Boeing Aircraft Co. 


Mechanically scribed grid lines speed production of Flying Fortress 
and Superfortress. Grids are used for master layout drawings. 


craft parts are made are not only 

metal, plywood, and plastics, but also 
“exactness” and “time”—the least possible 
time. 

The time element, however, has been 
lessened through the development of new 
and more efficient tools and equipment, 
one of which is the Boeing grid machine. 


[ em from which wartime air- 
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It has saved thousands of man-hours of 
engineering time by mechanically scribing 
grid lines on templates over eleven times 
faster than by hand methods. 

With the advent of war there was a crit- 
ical need for a great quantity of the best 
planes available. Among these was the 
Boeing B-17 Flying Fortress. The Vega 
and Douglas companies joined forces with 


FEN, HOO ROALD LH 





ber-tired wheels. Carriage travels on ball bearings along 
straight edge. Photograph shows machine in operation, 
movement being actuated by crank operated cable. 


Boeing to provide the greatest possible 
four engine bomber production. To get 
these two California companies in opera- 
tion required the release of vast quantities 
of engineering information to the manu- 
facturing shops of Southern California. 

At about the same time the Boeing- 
Douglas-Vega production pool was organ- 
ized a similar pool involving other com- 
panies was established for the production 
of the Boeing B-29 Superfortress, thus 
greatly increasing the burden imposed 
upon Boeing’s engineering division. This 
entailed immediate release of engineering 
information on two different airplanes to 
the manufacturing shops of several com- 
panies. This matter was released in the 
form of master layout drawings. 

These master layouts, drawings made to 
exact size on large sheets of stec! and 
reproduced photographically, were used 
as patterns in production of all parts 
hydropressed or hammer-formed. The 
templates were used as bases for jigs, 
the construction of dies, and as 
guides, The master layout depariment 
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provided drawings from which these tem- 
plates were made and as far as fabrica- 
tion and manufacture was concerned, the 
templates solved the. problem... A.way was 
neeced, however, to improve the accuracy. 
and lessen the drawing time. 

The accuracy of the master fayout draw- 
ings was in a measure assured by the use 
of grid lines. These lines, forming 10-in. 
squares, were the background of every 
drawing providing a basis for accurate 
dimensioning of the part. 

Accurate grid lines were highly desir- 
abl:. Before the development of any 
‘mechanical means of producing straight 
lines, human hands held the tools—cum- 
bersome steel scales and long straight 
edges, resulting in lines without the high 
degree of accuracy required. 

Overshadowing even accuracy was the 
tremendous time element, for -5,600 hr. 
were spent in drawing reference lines 
on the master layouts for frames and 
bulkheads of one model alone. 

The engineers required some mechanical 
means of producing straight lines, per- 
haps a type of beam with cutters attached 
which could be lowered and moved across 
a sheet of lacquered metal cutting perfect 
reference lines. The Boeing master lay- 
out department set to. work on the problem 
and the grid machine, a “robot” means of 
scribing lines, was the result. 

This machine consists of twelve scribing 
edges, a carriage, a guide beam, and a 
squaring device all mounted on a table. 


The scribing edges are of tungsten car- . 


bide hinged to permit lowering and raising 
before and after. the cutting operation. 
Depth of lines can be controlled by vary- 
ing the pressure exerted on the scribers. 

Twelve scribers are mounted in brack- 
ets, adjustable to.an accurate.10 in.-spac- 
ing by a special wrench which simul- 
taneously turns two adjusting bolts. The 
brackets are in turn fastened on a carri- 
age of welded tubular members. Mounted 
on three rubber-tired wheels, the carriage 
travels on four ball bearings along a 
straight edge, underslung from a beam. 

In using this machine the sheet to be 
scribed is laid on, the table and clamped 
in position. The cutters are lowered and 
the carriage is propelled across the sheet 
by a crank operated cable. Result: 
Twelve clean, straight lines on the layout 
sheet, accurate to .001 in. 

To get the needed perpendicular lines, 
the sheet is turned at right angles and the 
operation repeated. Mechanical gridding 
provides an accurate and reliable founda- 
tion for all layout work. 

Accurate lines also simplify alignment 
of multi-sheet drawings. Full size draw- 
ings of bulkheads for four engine planes 
require four or five 5 x 10-ft. master lay- 
out sheets, but the grid machine eliminates 
alignment problems, Small holes at their 
tdge allow the sheets to be bolted together 
ater alignment. 

True intersections at grid lines also 

minate the necessity of adding focus 
points to the layouts since the grid may be 
wed as a basis for focal length adjustment 
wd for checking the accuracy of the 
teproductions. 

Reproduction accuracy is important, 
‘specially on a detail template which is a 
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Shown here is detailed view of cutting mechanism. Note tungsten scribing —_ hinged fo 


permit lowering and raising after cutting operation. Depth of lines is controll 


pressure on scribers. 


by varying 


Master layout drawings reproduced photographically on sheets of steel are used as patterns 
for all hydropressed or hammer forged parts such as wing rib pictured here. 


reproduction of only a portion of a master 
layout. . The accurate grid lines on the 
detail template furnish a means of verify- 
ing the scale of the reproduction, for grid 


spacing is the same as on the original. 
It is estimated. that through the use of 

this machine more than 10,000 man-hours 

have been saved by Boeing engineers. 
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for simplicity 


Newly designed spring with flush head stud 


A quarter turn and—click 
the Dzus spiral slot fas- 
fener is open or locked 





Today, more than ever before, the simplicity 
of the Dzus design is the main reason for its 
wide acceptance in the aviation industry as 
the dependable fastener. It’s easy to install, 
quick to operate. No knobs or gadgets inter- 
fere with its swift operation. No special tools 
required to open or close the Dzus spiral slot 
fastener. Vital points on the modern airplane 
requiring frequent inspection and servicing 
are instantly accessible. This helps slash 


maintenance costs. 


*The word DZUS is the registered trade 
mark of the Dzus Fastener Co., Inc. 


NEW YORK 
ln Canodo ~ Railway and Power Engineering Corp. Ltd. 


AVIATION, September, 194 











AVIATION’S MAINTENANCE SECTION 








Hard Working Hydraulic Pumps 


Warrant Careful S 


When several tons total pressure are concentrated in a vital unit 
no larger than a man’s fist, Pesco's service instructions given here 
become of considerable importance. 





ment work at pressures up to 1,500 
psi. and though all built on the same 
principles, vary somewhat in details of 
mounting flanges, pipe connections, etc. 
Rotation in either direction is permitted 
without alteration or adjustment by the 
use of two sets of check valves, which 
also provide lubrication and pressure load 
the cover bushings. 
Though the Pesco pump is the one 
specifically described, the instructions for 
servicing mostly apply to any standard 


Passe for operating hydraulic. equip- 
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type of hydraulic pump now used in air- 
craft work. 

Pesco hydraulic pumps are engine- 
driven, pressure-loaded, positive displace- 
ment, gear type, consisting of two steel 
gears in a casing, the drive gear meshing 
with the driven one and being turned by 
a shaft from the engine. (Fig. 1). 

Casing consists of a body and cover 
with matched pairs of loose-fitting bush- 
ings. The efficiency of the pump depends 
almost entirely upon the amount of clear- 


ance between the gears and casing, sO pump. 
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Fig. 1 Four-view drawing of typical Pesco hydraulic pump, with names of parts. 
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Fig, 2. Wear and fit limits diagram. "L" indicates loose.and "T" 
tight fit. Asterisks shows maximum wear, calling for new parts. 


these dimensions must be kept down to 
a minimum, * Wear is automatically taken 
up by pressure-loading the bushings so 
that they are pressed endwise along the 
shafts against the sides of the gears. 

As lubrication is solely provided by the 
fluid being pumped, these pumps must only 


Fig. 3.. Cutaway view of hydraulic pump with 
standard shaft seal and side check valves. - 
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be used for oils or viscous fluids which 
have lubricating qualities and will not 
leak back through the small but. essential 
clearances, (Fig. 2)° 

As long as the engine is running the 
pump will operate, Torque is trans- 
mitted from engine drive shaft through 





pump drive shaft (Fig. 1, 3, 4 and 5), to 
pump drive gear and driven gear. Qn 
side where gears disengage, separation of 
teeth causes suction, which fills spaces 
between gears with fluid which is carried 
round outside of gears until reengagement 
of teeth forces out the fluid between them, 

Each bearing has a flange held against 
the end of the gear by fluid pressure from 
the discharge port. The bearing has a 
seal ring on its smaller outside diameter, 
which returns the pressure fluid between 
the flange and housing. The bearing is 
loose enough so that this pressure moves 
it against the gear and maintains a con- 
stant minimum working clearance. 

Pressure loading valves admit fluid 
from pressure port to space between hear- 
ing flange and housing and also check 
flow to intake port. Scavenging valves 
admit fluid from bearings and seal cavity 
to intake port and also check flow from 
outlet port. With reverse rotation the 
opposite valves function in the same man- 
ner. Four drain ports in the mounting 
flange drain off any leakage past the 
drive seal. 

Cover contains inlet and outlet ports, 
These are either “end” or “side” ports 
according to their position. In some 
models end ports extend at an angle of 10 
deg., to center line to facilitate installation. 
Covers have either pipe threads or steel 
port union adapters for direct tube con- 
nections, The cover is provided with two 
pairs of 15-lb. spring-loaded ball check 
valves,. One set provides lubrication while 
the other allows pressure loading of the 
cover bushings. As these valves are 
controlled by suction and pressure, their 
working is automatically governed by 
the direction of rotation of the pump. On 
the suction side the valves keep internal 
leakage pressure below 15 psi. and direct 
it back to the suction side. On the pres- 
sure side the valvés provide communica- 
tion betweenthe discharge port and the 


Fig. 4. Cutaway view a pump > with 
flexible seal and end’ cheek val 
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back of the bushings, thus pressing them 
against the gears and reducing clearances 
to a minimum. 

Two matched bronze bushings, exactly 
like those in the body, are fitted in the 
cover and are also sealed with synthetic 
tubber rings. Spring-loaded spacers 
keep the bushings in contact with the 
gears until enough fluid pressure has been 
built up through by-passing from the dis- 
tharge port to pressure load the bushings. 

Drive shaft splines directly into the 
drive gear with a loose fit to provide for 

any slight misalignment through wear. 
It f is provided with a safety shear section 
to protect the engine in case of jamming in 
the pump, 

Two types of fluid seal are provided for 
the shaft; standard and floating. The 
standard type consists of a bronze disk 
cushioned. against the nitroloy surface of 
the drive shaft. A spring between shaft 
and pump gear holds parts in contact and 
presses the flexible seal ring between the 
thrust plate and disk. This is flexible 
enough to allow the surfaces to make 
perfect contact, even if the shaft is slightly 
out of line, Normal leakage up to 15 psi. 
permitted by the ball valve, renders the 
seal partly pressure-loaded. 

Floating seal resembles the above with 

m of a cup against which the seal 
disk seats. This cup is held in position on 
the shaft by a light spring and has an 
interna! seal ring bearing on the external 
diameter of the shaft. This construction 
makes the seal proof against slight vari- 
ations in alignment of end thrust caused 
My sli ldered spline teeth. 


lastallation 


As all pumps in storage are filled with 
engine oil, they will only require to be 
trained and flushed with specification 3580 
(mineral) oil, if that oil is to be used in 
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Fig. 5. Parts which require checking at inspection. 
































the hydraulic installation. However, if 
specification 3586 (castor) oil is to be used 
as hydraulic fluid, a thorough cleaning of 
the entire pump mechanism is necessary, 
as the admixture of only a trace of either 
oil with the other will result in consider- 
able subsequent trouble through gumming, 
which always occurs when the oils are 
mixed. 

Clean by draining the pump, filling with 
dry cleaning solvent .(P-S-661-A), and 
then turning the drive shaft back and forth 
about 30 times. The oil must be washed 
from the seal chamber and the solvent 
drained. This operation must be repeated 
until the pump has been cleaned five 


Fig. 6. Dimensioned drawing of bushing drill jig. 
This may be made from piece of cold rolled steel. - 











times, each time with fresh liquid. Be- 
fore this operation entire pump should be 
immersed in a container of solvent and 
the drive shaft revolved by hand. The 
solvent-is then blown out of the pump with 
sufficient air pressure to insure that it 
is entirely dry. 

After the above, the pump is washed 
four times in separate lots of “Butyl- 
Cellusolve” a component of AC 3586. It 
is then flushed out with castor oil. Fill 
pump half full with the same oil and 
install. Use care that the enamelled sur- 
faces do not come in contact with the 
“Butyl-Cellusolve” as it dissolves enamel 
finish. This work should be done in well 


Fig. 7. Test equipment for any type of aircratt hydraulic pump. 


Most of these fittings are already on hand in many hang 








Pump 
ofo 
8 oO + = 9 Adojote fer ee for sea/ 


leakage test 








ee 





MAINTENANCE 











Fig. 8a. Drill jig and method of application. 


ventilated room as a safety precaution. 

When installing, remove engine cover 
plate and clean pad thoroughly. Remove 
pump shipping plugs and turn with fingers 
to insure freedom. Do not reject pump 
because of stiffness, if it turns smoothly, 
as coupling tension springs cause close fit 
on the gears, 

Coat drive splines or tongue with lubri- 
cant AC 3590 and apply a thin coat to all 
male pipe threads, keeping first thread 
clear to prevent any chance of lubricant 
entering pump. Mount with gasket against 
engine pad and be sure that one of the 
4 I.P. plugs is at lowest point as a drain. 

Suction line should be tested before 
installation of pump by plugging and then 
applying vacuum of at least 20 in. Hg 
which should be maintained (sealed) for 
five minutes. 

Union port adapters should be tightened 
down and safety wired in place, first being 
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Crocus cloth... 
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Fig. 9. Method of matching pairs of bushings . 


on surface plate. 





screwed onto the hydraulic line and firmly 
tightened there. 

Install-a 4 in. OD drain line from drain 
plug hole to slipstream to remove any 
leakage past pump seal. 

After tightening pump mount nuts, se- 
cure them with safety wire. Then check 
all valves and hydraulic accessories. for 
tightness and security. 

Fill reservoir half full with clean. hy- 
draulic fluid and inspect filter to see that 
it is free from dirt. 

After installation is complete, bleed it 


with hand pump until al] air has been ex- 


164 





Fig. 8b. Drill jig in position for use. Jig is 


located by cover bus 


ings slipped into large 
holes, 


pelled from the system. Remember—air 
in hydraulic systems is always a nuisance 
and generally fatal to correct operation. 
Dirt is the only thing which is worse. 


Inspection 


After first 50 hr. operation pump should 
be removed and tested by hand for free- 
dom of movement. If excessive resistance 
is found, send for overhaul. 

After 100 hr. pipe connections should be 
wrench checked and drive coupling safety 
shear inspected. If coupling shows signs 
of undue wear or overwork, replace pump 
with another. 

Normally, pumps will not require over- 
haul more frequently than at engine over- 
haul periods, 


Overhaul 
Though no special tools other than drill 


jig shown in Fig. 6 are required pump 


overhaul should not be undertaken unless 
facilities for repair and testing are avail- 
able. Test bench is shown in Fig. 7. 
which is self explanatory. Test proce- 
dure will be given later in this article. 
As there are several identical parts in 
these pumps, they should be identified as 
they are removed, as they have. been. care- 


Fig. 10. Test data for Mode! 1P-320. 


Ww 





T ! T T 
Displacement 0.114 cu. in bcd 
Univis No. 40 oil poe 
“Ternperdture 145%155°F ~ fe 

Weight 3.46 Ibs 


Nm 






a 
i 


Horsepower Input 


oO 
T 
y 








Model No. iP-420 





Ww 
| 





nN 


t 
2 














Capacity G.RM 





o 


t 


the first entering thread free of compout 





ee 


fully mated in new. mac’.nes. and haye 
probably acquired’ slight difference 
through wear, if previously used. 


Disassembly 


In removing cover, tap lightly with sof 
mallet if it sticks. Mark for top and bot- 
tom position to insure correct reassembly, 
Remove cover bushirys. snacers and 
springs and identify, Take apart check 
valves and groun parts separately. Re- 
move body bushings, gears and drive 
gear springs. Mark all parts for identity, 

Remove seal yetainer (this. may be in 
the form either of a circular plate or 
castelleted nut) from body and disassem- 
ble. The synthetic rubber seal rings may 
be picked out with any sharp instrument 
as they must not be réplaced but new ones 
uséd instead. In standard type (non- 
floating) seals, the thrust plate must be 
forced off by inserting two 10-24 screws 
in the tapped holes and. turning them in 
until the plate is: loosened. 


Inspection and Repair 


After disassembly. wash all parts in 
gasoline or cleaning fluid. Check wear at 
all points shown in Fig. 2. Replace all 
parts with new ones if wear is in excess 
of figures marked with asterisk. In addi- 
tion, inspect all threads and examine 
mounting flange for bending or cracks. 

Even though bushings may: appear to 
be worn considerably on faces, due to 
pressure loading, they may be used again 
unless wear is above that permitted by 
Fig. 2. New seal rings must be fitted. 

If new bushings are installed they must 
first be matched. If flats of bushings 
overlap or fit so tightly that wedging in 
the holes results, the flats must be trim- 
med slightly to provide a correct fit. In- 
sert drillrod (of same diameter as gear 
shaft) through a pair of bushings and 
dress carefully on crocus cloth laid overa 
flat surface. Test carefully at frequent 
intervals to see if sufficient material has 
been removed, as there should be 1 
measurable gap between the finished flats 
when the bushings are installed. 

Inspect both internal and _ external 
splines for wear or burred edges. Smooth 
down any roughness with smooth carbor 
undum slip. 

Floating seal parts should be inspected 
for wear and smooth seating between disk 
and face of drive shaft. If surfaces ar¢ 
not perfect they may be lapped in wit 
very fine lapping compound. Other se 
parts should be checked for wear of 
damage. 

Inspect edges of gears and hone off at} 
rough edges on teeth. 












Reassembly 


Clean all parts and inspect carefully any 
which have been lapped or stoned. Th 
assembly operation isthe reverse of th 
given under “Disassembly.” All exterta 
screw threads should be coated wi 
thread compound, AN-VV-C-566, leavi 
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into the mechanism of the gear pump. 

Installing new bushings requires very 
special attention as accurate pump opera- 
tion depends almost entirely upon correct 
action of the bushings. Match two sets 
of bushings and then assemble ‘in body. 
Continue pump assembly until cover bush- 
ings have been placed on gears, as in 
Fig. 8a. Then place drill jig (shown in 
Fig. 6) over small diameters of bushings 
and drill two holes 3/16 in. dia. and 2 in. 
deep, using a drill with end ground flat 
for finishing the bottom of holes. These 
holes are for rubber seal plugs preventing 
back leakage between bushings. 

When placing cover and body together 
over the assembled bushings, press with 
the hands to see if there is sufficient bush- 
ing freedom in the cover to cause the body 
and cover to spring apart slightly when 
released. The compression of the seal 
rings round the bushings should be be- 
tween .003 and .010 in. 

After assembly, check all parts and nuts 
for completeness and turn by hand to 
test freedom of rotation. If parts tend 
to stick, rap sharply with soft hammer. 
If still unsatisfactory, disassemble to dis- 
cover cause. When pump turns freely, 
proceed with final test. 


Final Test 


Test equipment (Fig 7) should include 
a pump mounting fixture, the shaft of 
which can be connected to a driving 
motor or electric cradle dynamometer by 
a flexible coupling. The driving unit may 
also be an electric motor with variable 
speed drive. 

Test pump for freedom by turning by 
hand. Install securely on adapter Bleed 
system until certain that no air is present. 
Install a nipple in lowest drain port to 
check seal leakage. 

If pump lias been fitted with new bush- 
ings at overhaul, it should be run in as 
given in Table I. Use clean hydraulic oil 
heated to specified temperature. If origi- 
nal bushings are used, five minutes are 
all that will be required for smoothing 
out seals. 

After run in, pump is tested at speeds 
and pressures given in test data in Figs. 
10, 11, 12, 13 and 14, usual speeds are 1,500 
and 4,000 rpm. with a short test at 500 
rpm. if other tests indicate that low speed 
test is needed. Loss of pumping capacity 
is to be expected in overhauled pumps and 
should not be considered cause for re- 
jection unless over 10 percent. Before 
blaming a newly overhauled pump for 
reduced capacity, check connections and 
piping for leaks, also watch the tachometer 
for motor speed reduction under load. 

If seal leakage exceeds that specified, 
replace seals with new ones. Before doing 
this, examine metal seal contacts for 
roughness which would damage new seals. 

Restrictions in pressure line will cause 
loss of pressure at accessories and exces- 
Sive pressure at pump. Small return lines 
cause back pressure. Many angle fittings 
greatly increase resistance and absorb a 
lot of pressure, a 90 deg. bend with inside 
tadius equal to pipe diameter has a re- 
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Fig. 11. Test data for Model 1P-349. 
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Fig. 13. Test data for Model 1P-582. 























Capacity-G.RM. 


o 


1,000 4000 


sistance roughly equal to a straight pipe 
40 diameters long. 

Air in the system will cause trouble in 
many ways, preventing the functioning of 
accessories in some cases and causing mal- 
functioning in others. Before blaming 
any part for sudden refusal to operate, 
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Fig. 12. Test data for Model 1P-549. 
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Fig. 14. Test data for Model 1P-583. 


check for air and dirt in the system and 
clean all strainers of filters. Be sure that 
pressure relief valve is correctly connected 
and that fluid reservoir is at least half 
filled with clean oil. 





Test 
; 1 hr. 2,000 rpm. at 


1P-320 


Table |—Final Test Data 
1P-349 
200-600 
200-1 ,000 
200-1 ,000 
200-1 ,000 


1P-549 
200-1 ,000 
200-1 , 500 
200 1,500 
(5 min.)1,500 


1P-583 
200-800 
300 

600 
1,000 


300 
600 
1,000 





oe 108i test psi. at max. 


1,500 1,000 


1,000 1,500 1,500 





discharge after few minutes running 





Capacity and power tests made from data given in graphs for individual models. s 
at zero pressure, 12 in. Hg suction, 4,000 rpm., oil temp. 150 deg. F. no air should be found in pump 


Air seal test 
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Aircratt Tubing Requires 
Careful Installation 





By R. A. LIVINGSTON, President, Tubing Seal-Cap, Inc. 


A million-dollar mill turns out a perfect piece of tubing—and what 
happens to it? Plenty of things. Here are a few reasons why it 
doesn't always “live happily ever after". 





ARE in the handling and installing 

of tubing in an airplane is essential 

to insure its being as dependable 

as other parts of the plane. This informa- 

tion on tubing is offered to aid workers 

and service men in the knowledge of their 

jobs, to the end that accidents due to line 

failures and costs in man hours and mate- 
rial may be reduced. 

There are four kinds of tubing in gen- 
eral use for airplane construction: 

Stainless steel tubing for high pressure 
hydraulic systems. (18-8 GR IS-4 H) 

Copper tubing for oxygen systems. 

Very soft aluminum tubing for conduit 
and ventilating systems. (3S-4 H) 

Aluminum tubing for low pressure hy- 
draulic systems, etc. (52 SO) 

Stainless steel tubing (+ hard) is used 
principally in high pressure hydraulic 
systems up to 3,000 psi. This tubing has 
great strength but not too much weight, 
because its wall can be comparatively thin. 
Consequently, for the same pressure, stain- 
less steel tubing weighs less than alumi- 
num because of the necessarily greater 
wall thickness of the latter. So-called 
18-8 stainless steel is corrosive resistant. 
It needs no heating to soften it for flaring 
or forming. In fact, the part of the tub- 
ing that is flared is believed to be strength- 
ened because it is to some extent strain 
hardened. 

Stainless steel tubing is used on all 
landing gear, for brakes and for oleo bal- 
ance lines because of its resistance to 
damage from gravel thrown by the wheels 
during take-offs and landings. 





0.045"-0.060*-->| ke 


















82% of original / 
wall thickness ---"~~ 


Fig. 1. Flare dimensions for 
aircraft tubing fittings. 











Copper and aluminum tubing for con- 
duit and ventilating systems require ordi- 
nary care in handling. However, we are 
principally concerned with aluminum tub- 
ing (52 SO) because it is most exten- 
sively used in airplane construction. 

Aluminum tubing (52 SO) has certain 
valuable properties which make it particu- 
larly adaptable to aircraft systems. How- 
ever, due to these very characteristics, 
additional precautions must be taken. 
Because it is light and soft, it is easily 
flared and formed to template. It also has 
high corrosive-resistant qualities and 
great resistance to fatigue. The ease with 
which it can be hand formed at the time 
of final installation is an important labor 
cost factor. Because it is soft, precau- 
tions are necessary in handling to safe- 
guard it against damage. 

When this tubing is received by the air- 
craft manufacturer it is first cleaned in a 
chemical bath much like soap which re- 
moves all foreign matter. It is then 
washed in a bath of weak chromic acid 
which prevents corrosion and discoloring. 
After washing, it is cut to the approxi- 
mate length, then shaped by radius blocks 
or a tube bending machine. The tube is 
cut to the correct length, the ends squared 
off, sharp edges broken to keep the tube 
from cracking when flared, and all burrs 
are removed. 

After this it is again cleaned and is 
ready to be flared. Prior to flaring, how- 
ever, the BT nuts and sleeve must, if 
indicated, be installed on the tube, which 
is then ready to be machine flared. With 


the AAF 811 type fittings the flared por- 
tion must retain at least 82 ‘percent of the 
original wall thickness of the tube and 
the flare extend .045 to .060 in. beyond 
the tip of the sleeve as indicated in Fig. |.* 
If the tube is accepted, it is pressure tesied 
(if a test is called for). All BT nuts are 
tightened to the minimum torque load 
shown in Tables I and II for the test and 
afterwards the tube is_ seal-plugged, 
banded and stamped with a part number. 
It is now ready for inspection and instal- 
lation. If it is not to be put to immediate 
use, the tubing is stored in racks. 

Stock racks should be designed so that 
there is no tendency to pile one piece on 
another. Racks should be placed where 
they will be free from falling objects and 
they should be fenced off so that only 
qualified workers will have access to them. 
Loading or handling mixed shapes may 
result in scarring or bending: Clost:. es in 
the line should not be removed as they 
provide protection against foreign matter 
and protect the flare and fittings. Dents 
in the tube, if not greater than 20 percent 
of the diameter of the tube, will cause no 
trouble unless on the heel of a sharp bend. 
If a nick or scratch is no deeper than 10 
percent of the wall thickness it may be 
reworked by burnishing (Fig. 2). 

Vibration tends to concentrate at the 
weakest point, which may be that of the 
scar. Burnishing of the tube scars should 
be done with special tools and never with 
sand paper or similar abrasives. Only 
aluminum tubing should be burnished. 
Burnishing is merely an attempt to smooth 
down the edges of the scratch and redis- 
tribute the strength of the wall at that 
point. Any rework job should be in- 
spected prior to and upon completion of 
the operation. This rework applies to 


* Exception—Flares for 14"’ 0. d. lines of 52 
SO and copper lines for fuel “and oil must 
retain 70 percent of original wall thickness 
and must extend .025 to .040 beyond tip of 
sleeve when flared. AN type aa must 
made to AND 10061 drawing (Fig. 3 
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Fig. 2. Nick (left) may be removed by 
burnishing. Right: Piece after burnishing. 
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scratches only and must never be applied 
to cracks which might be defects in the 
tubing. 

Dents are removed by drawing a “bul- 
let” through the tube. This operation 
forces the dent back and out to the surface 
(Fig. 4). 

The inspection of tubing requires con- 
siderable time and afterwards the tubing 
must be given the best possible care. A 
clogged or leaky tube can bring disaster 
in flight as readily as enemy bullets. 

Metal caps and plugs properly used can 
reduce line spoilage and will keep out dirt, 
dust and moisture. After fittings are in- 
stalled they should never be changed un- 
less damaged. Unnecessary wear on the 
threads is thus eliminated. If the tubing 
is to be attached to a hydraulic unit, the 
fitting installation may be tested at the 
same time the test is made for the entire 
unit. Thus, two tests are made at the 
same time and no. damage results to the 
body of the casting by screwing in fittings 
for test and then removing them, plugging 
up to the holes, and shipping the unit into 
the plant where it would need to be un- 
plugged, and fittings re-installed. 

Tubing assemblies clipped, tied or 
clamped in a jig may be capped or plug- 
ged, then removed from the jig and sent 
to the proper production line position. 
The closures or protectors are not re- 
moved until ready to hook-up to other 
units. In this way, it is possible to install 
all lines in a wing then join the wing to a 
fuselage and hook up the connections. 

Lines should never be left open in a 
ship—they should be capped or plugged 
to prevent the intrusion of foreign matter. 

Protectors, when removed may be sent 
back to the tubing department to be made 
ready for use again. 

After fittings have been installed and 
lines made up, it is impossible to clean 
them thoroughly by blowing air or circu- 
lating liquid through them because in 
these lines, with their numerous bends 
and fittings there are a multitude of crev- 
ices, pockets and joints where the dirt 
will accumulate. This can easily be shown’ 
by running a hard small cord with a clean 
white cloth, through a blown-out or 
washed-out line—about in the same way 
a gun barrel is “swabbed out.” Seeing 
the dirt, it can be imagined what the 
accumulation can be throughout the 
plumbing system of a plane. 

As soon as tubing lines are made up, 
cleaned and inspected, protectors should 
be installed. If metal protectors are used, 
it is unnecessary to “blow-out” after in- 
stallation of the lines in the plane. How- 
ver, before installation all lines and fit- 
tings should be blown out with clean dry 
ar, Special care must be taken with 
oxygen systems because moisture may be 
present which, if not eliminated, will con- 
laminate the system, regardless of filters. 
There are three types of standard, fit- 
tings used on aircraft tubing. The AAF 
810 B-nut type, the AN 818 and the AFF 
811 BT-nut type, the latter two being the 
sNost used. Fig. 5 illustrates typical fit- 
ings and where to lubricate each. Note 
ms on the BT nut the outside of the 
feve and the male threads of the fittings 
Fre to be lubricated, whereas, on the 
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Modified Fitting 
Tightened to Normal 
Wrench Torque 





Aluminum Alloy and 
Bronze Only 


Fig. 3. Types of correct and incorrect tubing installa- 
tions with either AAF-811 or AAF-819 type fittings. 





Modified Fitting 
Overtightened 








B-nut the tube flare and the B-nut thread 
are to be lubricated. All male or external 
threads except the first or starting thread 
are lubricated, but never female or inter- 
nal threads. The lubricant should be 
sparingly applied to insure that none of 
it is forced out into the lines. Note also 
the lubrication chart which indicates that 
oxygen lines must have a special lubri- 
cant (AN-C-86). 

On fittings of 4 in. instrument lines, 
which come in contact with AN-VV-C-551 
fluid, varnish should be used. 

AN standard fittings, are now in use. 


From external inspection it is difficult 
to distinguish any difference between them 
and the AAF-811 BT nut type. In both 
cases, lubrication is indicated so that the 
nut will turn rather than the sleeve. If 
the sleeve should turn, it might cut 
through the flare. Although there is some 
difference in the angle of the flare and 
the sleeve on the AN the lubrication pro- 
cedure is identical. Care should be taken 
not to confuse the AN BT-nuts and fit- 
tings with the others. The AN sleeve 
does not have a groove. The only work- 
ing difference is a slight change in the 
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Fig. 4. Method of removing dents in thin- 
walled tubing by drawing bullet’ through. 
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Fig. 5. Lubrication points for different types of fittings. 
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angle of the fittings and the number of 
threads per inch. If a BT-nut will not 
go on easily all the way, it should be 
checked to determine whether it is the 
right nut or fitting before ruining the 
parts. The latest AAF 811 sleeve js 
shorter and has no groove, 

The AN specification calls for all AN 
series dural parts to be dyed a light blue 
and all steel fittings to be dyed black. 
All plated brass parts and all unp!ated 
AN brass parts left uncolored. This is to 
identify the parts easily. Any dye used 
for this purpose must be kept out of the 
inside of the fitting if it is soluble in the 
hydraulic fluid. 


Installing Lines 


Before installing lines a preliminary 
check of the tubing should be made. Flares 
and sleeves should be examined to see 
that they fit concentrically. They should 
also be examined for cracks. The tubing 
itself should be checked for dents or 
scratches. The sleeve should be examined 


- to determine whether it is the proper one 


for use on that line. All lines and fittings 
must be blown out with clean dry air. 

When installing lines, special care must 
be given to those passing through cut- 
outs because it is here more than any- 
where else that tubing is scarred. Edges 
of cut outs should be taped and masked 
until lines are installed. 

Tubing should be pushed against the 
fitting snugly and squarely before starting 
the BT nut which should not be used for 
drawing the tubing to the fitting because 
the flare might easily be spun off. To 
make sure that a snug, square fit is 
effected all nuts should be started on the 
fittings by hand. 





TABLE I—Torque Loads in Lb.-In. 


For tightening AAF 811 and Parker tube Fit- 
tings for 52 SO lines using aluminum alloy BT nuts 
and standard AAF 811 or revised sleeves. Also for 
AN standard fittings. These torque loads do not 
apply when other materials or combinations of 
materials are used. 




































Wrench | Tubing | , Min. Best Max. 
size dia. torque | torque | torque 
Ib. =in. 

% yy" in 13 16 
ie *” 20 30 40 
16 yy" 40 50 65 
5 ‘hn 60 70 80 

36” 75 100 125 

% ie” 115 153 192 

% ” 150 200 250 

1g % 191 253 316 

1 3° 200 275 350 
1% _ 300 500 
1% 14" 394 525 655 
1% 1" 500 625 750 
14 114” 505 675 | 860 
1 i 1144” 562 750 940 
2% 144” 675 900 1120 
24 134” 788 1050 1310 
2 2” 900 1200 1500 















TABLE !1—BT Nut Torque Loads 
Steel Lines* 










onatansec 7] 
MoNoR see 





325 362 400 

1 475 525 515 

1x% 650 712 115 
——— 








*Only where the BT nut, sleeve, line and ae 
are all steel shall the torque for steel lines 2PP 
In all other cases use the torque for aluminum 
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Fig. 6 shows the proper meeting of the 
tube and connector. 

Some of the newer fittings have a 
shoulder on the cone surface. There ought 
to be approximately .025 in. between the 
flare and the shoulder to provide enough 
space for drawing up when the BT nut 
is tightened. If this space is less than .025, 
the flare should be measured to deter- 
mine if it has been made according to the 
blueprint. In the event of an error the 
flare or fitting should be reworked to 
conform. 

The use of levers and crow bars is not 
advocated. If a line requires considerable 
hand forming, the template should be 
checked to the line*and to the ship to 
determine errors. Do not bend to a sharp 
radius or the tube may flatten and require 
removing. Remember that tubing is not 
to be bent by hand to a radius of less than 
six times and by machine to less than 
three times its outside diameter. Tubing 
installed in a plane should not be used as 
a footrest or ladder, nor should lamp 
cords or other weights be suspended from 
lines of tubing. 

Inexperienced persons have a tendency 
to overtighten the BT nuts to insure the 
retention of the high pressure fluid. Over- 
tightening causes damage to the flare of 
the tube and results in line failure in flight. 
If a flare is formed having less than 50 
percent of the original wall thickness of 
the tube it must be rejected—never rein- 
stalled. Undertightening is equally seri- 
ous and also results in line failure in 
fight. It is, therefore, important that 
special men be delegated to apply the 
final tightening, particularly when proper 
tools are lacking, because practice and 
long experience are essential in order to 
apply the right torque to each size line. 

Fig. 3 shows what. happens when BT 
nuts are tightened to the desired torque 
as well as the effect of over tightening. 
These illustrations show that there is an 
angular difference between the sleeve and 
the flare. This is the accepted type of 
sleeve and flare for 52 SO tube sizes No. 2 
to No. 6 (4&” to 8”). Formerly when the 
sleeve angle and the flare angle were 
identical, overtightening often caused line 
failure resulting from the flare being cut 
off at the base because it was not realized 
that small lines need less torque. 

With the new type sleeve, even though 
the BT nut is slightly overtightened the 
base of the flare is still firmly held. When 
the nut is properly adjusted the sleeve 
bites slightly into the flare thus prevent- 
ing the tubes from pulling out under pres- 
sure. Because stainless steel lines will 
withstand a higher torque than 52 SO, 
nickel steel (or equivalent) fittings and 
sleeves are generally used. Ae nut must 
never be tightened when there is pres- 
sure in the line as this will cause the flare 
to be cut without adding any appreciable 
advantage. If tightened properly a tube 
may be removed and replaced as many 
as 20 times. 

_ Realizing the importance of precise 
tightening of fittings, a wrench depending 
on a combination of sound and touch has 
been found to answer the problem. It is 
simple in design and works on the prin- 
ciple of spring ‘deflection which causes a 
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Fig. 7. Livermore torque wrench for fittings is shown at top. 
Above: Right and wrong ways of handling torque wrench. 








secondary spring to snap over center when 
the load, for which the wrench is pre-set, 
is reached. This causes a slight drop in 
the torque and causes an indicator to 
project from the handle, producing an 
audible “clicking” sound. The double 
indication is evident to the user even under 
dark or noisy conditions. 

Each wrench is pre-set for the nut it 
fits and torque is marked on the case. 

By the use of this wrench overstraining 
of joints is eliminated. A joint which 
leaks after proper load is applied should be 
examined for faulty cone, cracked flare 


or some other defect. After a nut is 
tightened no outside inspection will dis- 
close if the flare is damaged. 

When using stainless steel tubing «the 
torque loads are of unusual importance 
because the nose of the fitting‘may be so 
badly damaged that it can never be 
reused. A torque wrench relieves the 
operator of making a decision as to when 
the proper torque is reached. Note illus- 
tration on proper holding of tubing torque 
wrench (Fig. 7). 

Finally, Fig. 8 shows application of 
Seal-Caps and Seal-Plugs. 





Method of applying Seal-Caps and Seal-Plugs when shipping accessories. 
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By C. O. CARY, 

























































Supt. of Operations, Alaska Star Airlines . I 
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Six thousand airline miles at 
thirty below zero "on top of the 

world" takes much maintenance ; 

and even more grit and ingenuity 

i 

: 

I 

HE LAND OF THE FROZEN NORTH” I 

is a misnomer if you are think- a 

ing of Alaska. Actually, it is € 

a country of a wide variety of climates i 

and terrain. There are several distinct p 

regions where different climates prevail. V 

Southeastern Alaska is comparatively li 

mild with frequent precipitation and low n 

cloud conditions where it seldom goes d 

below freezing. In the western coastal b 

district, which includes Anchorage, Ko- n 

diak, and the Cook Inlet area, the tem- ; 

peratures in the winter will sometimes go af 

to 30 deg. below, and in the summer to t 

80 deg. above, but most frequently the h 

climate more closely resembles New York cl 

State than it does the popular conception a 

of the Arctic. The third region, which is ; 

referred to as the Interior, is on the 5 

other side of the coastal range of moun- ss 

tains and here the proverbial clear cold ” 

winters usually prevail. The temperature ¥ 
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drops to 50 deg. below in the winter and 
rises to 90 deg. above in the summer. 

An airline which covers Alaska must 
necessarily be prepared to encounter any 
of these varying temperature ranges and 
plan not only for normal operations in 
these regions, but also for repair, overhaul 
and maintenance of the aircraft. 

It is always difficult to generalize and 
make a specific statement regarding any 
subject. Perhaps the one statement which 
may best be true of winter airline main- 
tenance in Alaska is that “it ain’t so”. 
Prior to the war no special surveys or 
studies of cold weather operation had been 
made, no Arctic labs existed and opera- 
tor’s success or failure usually was in 
direct proportion to the experience which 
he had had in northern flying. 

The bush pilots who maintained their 
own aircraft, or sometimes went “ritzy” 
and carried a mechanic, devised their own 
preheating systems and methods of warm- 
ing their planes after spending the night 
at some roadhouse in the Arctic. (A 
roadhouse to the uninitiated, is a com- 
bination restaurant, grocery store, bar 
and hotel, which were originally located 
every twenty miles along dog team 
routes.) One of the bush pilot’s original 
problems was his failure to note that 
water in the gas would freeze in the fuel 
lines, plus the ordinary troubles that water 
normally gives. A chamois is still stan- 
dard equipment on all aircraft in the north 
because just when and where gas or fuel 
may be taken on is not always certain. 

Another “must” is to drain the oil 
immediately a plane is stopped if you plan 
to be on the ground for more than a half 
hour, otherwise you will have solid oil 
chunks imbedded in your lines until spring 
and the first thaw. 

Of course, preheating with a blow torch 
is not unknown, but today the “firepot” 
is the most widely accepted means of 
warming aircraft engines preparatory to 
a winter takeoff. This means that the 
pilot, or mechanic—or usually both, must 
arise in one of the early and usually dark 
hours of the morning before the passen- 
gers are up, and go out to the airplane 
and place a fire-pot, which is merely a 
heater which burns gasoline with a hot 
flame, underneath the canvas tarp which 
surrounds the engine and drops around 
in a chimney-like form to the heater. 
This is allowed to heat the exhaust and 
oil lines for an indefinite length of time 
varying with the minimum temperature. 
It is an especially.neat trick on an open 
field with a surface wind of about thirty 
miles an hour as a tarpaulin is not neces- 
sarily fireproof, and planes have been 
known to burn quite rapidly as a result of 
the fire-potting process. 

The war brought a new development 
known as a “jeep” heater, which is actu- 
ally a G.I. version of the mechanical pre- 


heaters which operate on gasoline and ° 


biow an astronomical number of b.t.u.’s 
into the atmosphere. ; 

Of course, if you have a hangar all of 
this is eliminated, but many Alaskan 
fliers were prejudiced to hangars until 
very recently. 

Another recent addition to flying was 
the oil dilution system which eliminates 
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fire-potting except in very cold weather. 
Although the scientific approach to dilu- 
tion is recent, bush pilots have developed 
a system of their own which involved 
using a popular brand of cleaning fluid. 
The effect on the engines was not particu- 
larly desirable however. 

Today modern airline operation in 
Alaska entails many ingenious develop- 
ments on the part of the operators and the 
maintenance personnel. Despite priority 
systems, parts are still many weeks away 
in the States unless flown by air and it 
is impractical sometimes to transport them 
in this manner due to the necessity of vital 
war materials coming to the territory. 
The result is that mechanics and machin- 
ists have developed many little gadgets of 
their own, and also manufacture tools 
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when the occasion arises. I even know 
of one outfit which used to borrow every 
tool that it could lay its hands on, make 
a drawing while it was borrowed, and later 
blossom out with a similar tool of its own 
manufacture. 

There is absolutely no doubt that it is 
easier to work on a plane when it is in 
a heated hangar than when it is sitting 
on a bleak airport at a temperatyre of 
40 deg. below zero. Nevertheless, work 
on the line must be done and one of the 
tricks used is to heat the parts (that would 
not be affected by heat) and wearing 
heavy gloves use the heated parts to help 
warm the mechanic’s hands while per- 
forming his work. In this way a heated 
bolt or nut could be let go of when the 

(Turn to page 244) 





Pilot ‘Bud’ Brown lands on wet ice at Nome. 
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By R. H. WRIGHT, 


PREVENTIVE MAINTENANCE 
KEEPS MOTORS YOUNG 


Industrial Engineer, Aviation section, and 


W. W. McCULLOUGH, Maintenance Engineer, Westinghouse Electric and Mfg. Co. 


Once in operation, even the best electric motor is no better than 
its maintenance man, as this article demonstrates, detailing 
approved methods for prolonging life of these essential accessories 


either in aircraft or factory. 





HE IDEAL motor maintenance pro- 

gram aims at prevention of break- 

downs rather than their repair, and 

involves competent, periodic and sys- 

tematic inspection. Records must be kept 
consistently on the schedule selected. 

It is impossible to give any hard and 
fast rules for frequency of inspection. The 
following suggestions are based on aver- 
age conditions. 

Every 50 hr. check oil bearings. Check 
temperature of motor bearings and pri- 
mary .iron with the hand. Sniff the 
warm air coming from open motors. The 
fumes emanating from over-heated insu- 
lation are unmistakable. 

After 100 hr. running, check the brush 
holders, brushes and shunts of d.c. motors. 
Blow out the motor with compressed air. 


At airplane or engine overhaul check 
air gap with feeler gauge. Check insu- 
lation resistance with Megger. Check line 
voltage with voltmeter, and load with 
ammeter. Clean out and replace grease 
in ball or roller bearings. Check renewal 
parts stock in light of past experience. 
Dismantle the motor. See that all wind- 
ings are tight. Replace loose wedges and 
loose bands before dipping in varnish and 
baking. Inspect commutators and com- 
mutator connections. Sleeve bearings re- 
quire no flushing. Remove the bracket 
and wash out bearing housing. Use hot 
kerosene and compressed air. 

Bearings probably cause more shut- 
downs than any other part. This. is 
not surprising, when it is remembered that 
they are victims of misalignment, vibra- 





Cutaway view of d.c. motor. Field coils are shown at 1; 2 is armature; 3, armature coils; 
4, commutotor; 5, brush rigging; 6, sleeve bearing; 7, oi! overflow and filler plug. 
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tion, thrust, dirt, under, over, or wrong 
lubrication. All this in addition to their 
real job of supporting a rapidly revolv- 
ing part. 

The first requirement of successful bear- 
ing operation is lubrication. This entails 
more than just an adequate supply of 
lubricant; the lubricant, the bearing de- 
sign, and its condition, must be correct. 

Sleeve bearings sustain the oil film to 
prevent contact between the shaft and the 
bearing surface. Properly designed bear- 
ings have adequate area for the load, 
proper oil grooving, working oil rings, 
and suitable materials. 

Safe operating temperature for bear- 
ings under normal operating conditions is 
considered to be 40 deg. C rise above the 
surrounding room air. Assuming proper 
mechanical condition of the bearing, 
whether sleeve or ball, and if proper lubri- 
cants are used, temperatures above this 
point call for immediate investigation. 

In a sleeve bearing the oil is dragged 
round to form a wedge-shaped film be- 
tween the shaft and the bearing which 
carries the load, and prevents metal-to- 
metal contact. So long as this film is 
midintained there is no perciptible bearing 
wear. To insure the existence of the oil 
film once rotation has begun, use the 
right oil. New oil should be added only 
when the motor is at rest. Oiling of 
bearings is more often overdone than 
underdone. Sleeve bearings which require 
frequent refilling and thereby leak oil 
onto the windings should be replaced. 

The purpose of the felt washer in bear- 
ing seals is often misunderstood. The 
real purpose of the felt is to keep out 
air and dirt. In itself it has little value 
for preventing leakage of oil once it 
becomes oil soaked. Bearing wear, which 
means radial movement of the shaft, spoils 
the effectiveness of the bearing seals. 
Replace all felt seals at the same time 
when replacing bearings. If it is neces- 
sary to make them in an emergency, use 
high-grade felt not less than } in. thick 
before compression. Make inside diam- 
eter of washer the same as shaft or 
slightly less. Cut the felt with edges 
at right angles to surface. 

Oil leakage is generally aggravated by 
high temperatures. Keep bearings cool 
and use an oil that does not foam easily. 

Ball bearings have become increasingly 
important with the use of totally inclosed 
and fan-cooled motors. In a_ sieeve 
bearing, as just explained, the shaft when 
in motion is separated from the bearing 
by the oil film. In a ball bearing, 4 
series of steel balls act as the separating 
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medium, both when the motor is station- 
pry and when it is running. 

To keep the steel balls uniformly dis- 
yibuted around the bearing a cage or 
retainer is used, each ball having its own 

cket. The balls have rolling contact 
with the raceway, and sliding contact 
with surfaces of the retainer. This means 
that lubrication is necessary. 

Most ball bearings used in horizontal 
motors are grease lubricated although 
some vertical motors use oil. Follow 
,dvice of the manufacturer in selecting a 
witable grease. Carelessness in allowing 
containers to remain open often causes 
trouble from abrasive dirt. Soda-base 
sap greases are usually preferred for 
thir high melting point and _ stability. 
They mix readily with water, however, 
and tend to form an emulsion. 

Ball bearings in distress can usually be 
detected by undue heating or by unusual 
noise. Broken or nicked balls cause rapid 


If the specified air temperature rise is 
exceeded, look for an overfilled bearing, 
since the first result of over-greasing is 
heating caused by churning of the grease. 
The general rule is that the housing 
should not be over half full. Clean old 
grease from bearing and housing at every 
overhaul period, and replace it with new 
grease, 

After the machine is dismantled, bear- 
ing should be carefully wrapped in clean 
cloth or paper to protect it from outside 
dirt. Remove all old grease from the 
housing and clean housing and bearing 
either in Stoddard solvent or carbon 
tetrachloride. This is a difficult operation 
because particles of grit are not soluble 
and are removed with difficulty. Remove 
fnal residue of cleaning medium with a 
light oil before refilling with grease. 
Fresh grease must be carefully protected 
from dirt. Keep the cover on tight. Use 
a clean, nonmetallic paddle for applying 
the fresh grease. 

The air gap in a motor is dependent 


‘first on proper maintenance of bearings 


and second on proper alignment of brack- 
ets with the frame. Alternating-current 
motors operate with less gap than direct- 
current units, and are therefore more 
critical. Check the air gap with a feeler 
gauge at the scheduled period. Make 
these checks at the drive end, taking 
4 readings on each motor, 90 deg. apart. 
A minimum gap of 0.005 in. should be 
maintained, 

Where coupled motors are used, the 
couplings require regular inspection. 
Faulty alignment in a solid coupling is 
reflected in bearing trouble and vibration. 
Make sure that all dowel pins are in cor- 
rect position and check faces of couplings 
with a feeler gauge after the bolts have 
been removed, Shift motor position to 
make the faces of the half couplings 
parallel, 

Flexible couplings will operate under 
severe misalignment without causing 
trouble ; however, the two halves should 
be checked with a steel scale to make sure 
they correctly connected. Any misalign- 
ment means increased wear on pins, 
fingers, or disks, whichever may be used, 
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Proper method of surfacing brushes is to insert fine sand paper between brush and com- 


mutator, pressing brush against moving paper. 
maintained to prevent rounding of brush corners. 


Special couplings should be checked ac- 
cording to the manufacturer’s instruc- 
tions. 

The importance of keeping electrical 
equipment clean and dry is worth stress- 
ing. Accumulations of dust and dirt not 
only contribute to insulation breakdown, 
but they operate to increase the motor 
temperature through restrictions of venti- 
lation. Dust and dirt are effectively 
removed with compressed air at about 50 
psi. Do not direct the air against the 
insulation until certain that it is free 
from accumulated moisture in the line. 
Too great pressure may loosen the bind- 
ing tape or injure the insulation by sand 
blasting with the abrasive dirt nearly 
always present. It may not be possible 
to remove all dirt by blowing with com- 
pressed air. If the accumulation contains 
oil or grease, a solvent will usually be 
required to remove it. 

There are three types of solvents in 
general use for this purpose—petroleum 
distillates, such as Stoddard Solvent or 
cleaners’ naphtha, carbon tetrachloride, 
and a mixture of the two. Petroleum dis- 
tillates are solvents having the least cor- 
rosive action on insulation and for that 
reason, are preferable to the others. The 


Firm contact with commutator should be: 


Stoddard type solvent, produced by all’ 
major oil companies, with a minimum! 
flash point of 100 deg. F, minimizes fire: 
hazard, and should be used’ in preference: 
to gasoline or benzene. 

When the above solvent will not prop- 
erly clean the apparatus, a mixture of 
carbon tetrachloride and solvent may be 
used. A mixture of 50 percent carbon 
tetrachloride and 50 percent Stoddard sol- 
vent is noninflammable, but the vapors 
mixed with a right proportion of air are 
explosive. In extreme cases it may be 
necessary to use straight carbon tetra- 
chloride. When used, the toxic effect 
of this material on the operator must be 
taken into consideration. 

Carbon tetrachloride is more corrosive 
in its action than petroleum solvents, and 
it evaporates much more rapidly. For 
this reason the residue of carbon tetra- 
chloride should be removed by applying 
a petroleum solvent to prevent corro- 
sion later on. 

Before any solvent is used, be sure that 
there is good ventilation and minimum 
fire risk. Do: not let workers’ clothing 
become saturated with the solvent. 
Always have carbon tetrachloride fire 

(Turn ta. page 249} 
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Sparkplug Tester 


e This compact sparkplug tester shoots 
6,000 volts through over 8,000 plugs 
per month at United Air Lines’ Chey. 
enne base. This ‘test is one of many 
operations in reconditioning and in- 
specting sparkplugs. 


Embry-Riddle's 
Filter Cleaner 


e S. R. Monschke, maintenance supet- 
visor for Embry-Riddle at Hawthorne 
Field designed this filter cleaner which 
has two naphtha wells and an oil tank 
in base. Rotary blower is at top on 
which filters are held by hand while ait 
is forced through fabric. Liquid drains 
from top trough down into tank at 
bottom. 
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National Airlines Pre-Oiler 


e Filled and pressured in the hangar, 
this handy pre-oiler can be taken to any 
part of the airfield in a sidecar. Con- 
tents may be safely heated by using a 
blowtorch or any other convenient 
means, since it has no finish or delicate 
parts which might be damaged by 
“rugged” treatment. 
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Ford Transmission Makes 
Useful Lathe Speed Changer 


¢ Side-stepping the shortage in ma- 
chine tool equipment All American 
Aviation at’ Pittsburgh used a Ford 
gearbox as a lathe speed-change gear. 
Bracket bolted to front of case carries 
bearing for motor drive, while lathe 
belt drive pulley fits where universal 
jomt formerly was placed. Gear shift 
handle extension is bent within con- 
venient reach of operator. 


AVIATION, September, 1944 





165 





MAINTENANCE NOTEBOOK 


Novel Anchorage Adjustment 


e Trainers “on the line” at Roscoe 
Turner’s school at Indianapolis Munic- 
ipal Airport must be fastened down in 
a hurry or they may be blown against 
one another by the backwash of AAF 
bombers taking off a few yards away. 
To save time and yet have secure fast- 
ening, easily adjusted to almost any 
small or medium plane, ordinary log- 
ging chain is used, the “grab hook” 
providing a fast and strong anchorage 
to cement blocks buried three feet in the 
ground. Insert shows means of allow- 
ing slight play at tail wheel to prevent 
straining wings or fuselage. 











Pan American Tire Dolly 


e Wheels of transport planes operated 
by Pan American Airways are so large 
that they have presented difficult hand- 
ling problems. These are simplified, 
however, by applying this two-piece 
dolly made from welded tubing. The 
two units are light and easy to push 
into place after a jack has lifted the 
tire off the floor. As both dolly sec- 
tions are on casters, they do not have 
to be lifted. When in place, the two 
turnbuckles pivoted to the dolly, one at 
each side of the tire, draw the two 
halves together. Once the wheel hub is 
disconnected from the spindle and the 
tire is supported by the dolly, the latter 
with its load can be rolled outward and 
pushed to any point in the hangar 
without any lifting. After any servic- 
ing needed is completed, the dolly is 
used to return the wheel with tire in 
place to the plane and to push the wheel 
back onto its spindle. By tightening or 
loosening the turnbuckles, the wheel 
can be raised or lowered the precise 
amount required to push it easily into 
place. Disengagement of the dolly 
from the tire is even easier than the 
initial application, 
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interchangeable Pilot Sidr 
And Disk Holder 


e George Stewart of Curtiss-Wright’s 
Columbus plant devised this tool for 
removing anodize and paint finish from 
around holes for bonding. Use of the 
device saved two-thirds of time form- 
erly required. In operation pilot is 
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selected to fit hole and sandpaper disk =p? Extra pilots 
fitted to spinner. Used in electric drill, 1 

coe tool cleans surface rapidly and more ‘ 
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- Rudder Guard 
Prevents Damage 


@ Designed to protect the rudders of 
its “pickup” planes from damage, 
this attachment, welded from 4130 tub- 
ing, was made by All American Avia- 
tion at its Pittsburgh shops. The 
device would be useful on airfields 
where there is brush which might cause 
damage to rudder fabric. 





Embry-Riddle's Starter Stand 


e Swinging about the center of gravity 
of the starter and locked in any of 
three positions by the pin shown at left 
side, this stand enables work to be done 
without risk of personal injury to the 
mechanic or damage to the mechanism. 
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Loading freight in Canadian Pacific Air 
"Lodestar." 
took over many "bush lines," flew 10,000,000 


Lines Lockheed 


CPA, which 


author, 


lb. of air freight in 1942, but under one- 
man control now in force in Canada, states 
entire operations 


are threatened. 


CONFUSION IN CANADA 


By KEITH EDGAR, Associate Editor, Canadian Aviation" 


Very existence of Dominion air transport is threatened by one-man 
control, states Mr. Edgar, and he proceeds to detail the facts as 
he finds them. These pages have been opened to the author's 
opinions because AVIATION believes the questions thus highlighted 
invite careful consideration by other governments and operators. 





ANADA’S PRESENT TRANSPORT Avia- 

tion status offers an object lesson 

to every government, every trans- 
port operator, every potential transport 
operator. 

It is an object lesson proving conclu- 
sively that one-man control—no matter 
how efficient, how beneficent—is not suit- 
able for air transport development. 

For an outsider attempting to grope 
through the uneasy swirling fog that en- 
velops Canadian flying, it is disconcerting 
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to find that at every turn the path leads 
to but one man; the answer to any ques- 
tion hangs there in the balance unless 
this one man has endorsed it; one man is 
in complete and absolute charge of the 
far-flung air transport routes of the 
Dominion. 

This one man is the Hon. Clarence D. 
Howe, Minister of Munitions & Supply. 
Obviously a sincere and brilliant man, he 
nevertheless has, I believe, thrown Cana- 
dian air transport into such state of chaos 


that it might easily be on the brink of 
collapse. 

Technically, flying does not come under 
the Minister. But this fact, apparently, 
is neither here nor there. For he does 
direct it, 

It all started before the war, when Mr. 
Howe ran the Department of Transport. 
Under him, Trans-Canada Air Lines was 
born and nursed into vigorous life. When 
the wartime Department of Munitions & 
Supply was created, Prime Minister Mc- 
Kenzie King picked Massachusetts-born 
Howe to run it. That he has done this 
job with the greatest of efficiency, that no 
one questions his sincerity or ability, that 
he has worked wonders with Canadian war 
production is beside the point. The min- 
ister has refused to let go of TCA. 

It is necessary to delve into the back- 


‘ground of TCA to understand why today 


Canadian operators are completely de- 
moralized, why top executives of the in- 
dustry are seriously considering offers 
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CPA and predecessor bush lines are 
credited with serving four-fifths of Can- 
adian territory, offering only available 
transport connection (other than dog sled 
and canoe) with many points. Under 
present sef-up, says Mr. Edgar, govern- 
ment-owned lines may take over entire 
area without regard to pioneering work 
done by small lines and independent 
operators. 


made by United States airlines, why the 
picture in Canada is gloomy indeed. 

In the first place, Trans-Canada Air 
Lines is government owned, through Can- 
adian National Railways. The latter com- 
pany—which is, after all, the government 
—put up the initial capital, some $5,000,- 
000. The government built the airway at 
a cost, up to the outbreak of war, of ap- 
proximately $18,000,000, and it provides 
a mail contract subsidy. 

TCA was set up strictly as a coast-to- 
coast trunk line, striking across Canada 
via the main population centers as a 
modern, efficient, and smooth-running air- 
line with the latest equipment and a high 
performance record. 

But, actually, TCA serves a very small 
section of Canada. For bush pilots, oper- 
ating on floats in summer and skiis in 
winter, had built up a vast network of 
operations over the forest land and tun- 
dra that provided four-fifths of the nation 
with its only transport except for dog 
team and canoe, and which had hauled 
more air freight than had ever been car- 
ried by any country in the world. 

These operations ranged from scheduled 
services with twin-engine equipment to 
services in which a pilot, informed over the 
radio by his dispatcher that passengers or 
freight were waiting at such and such a 
place, simply flew there and picked them 


up. 

The war hit these bush pilots hard. 
Mining and trapping operations were cur- 
tailed, some left to join the service, equip- 
ment became virtually impossible to 
obtain. 

Then Canadian Pacific Railroad, Can- 
ada’s only privately-owned transconti- 
nental system, purchased many of the bush 
lines, absorbed their personnel under per- 
manent employment contracts, and set 
about to get the most out of more than 
$5,000,000 investment by attempting to tie 
the scattered lines into a unified system. 

Modern radio equipment was installed, 
dispatching and control systems were 
organized, and up-to-date airline opera- 
tions were introduced—often the hard 
way in the view of many of the old-time 
pilots who had operated on the rule-of- 
thumb lake-to-lake method. 

But even today the operations of TCA 
and CPA are as different as night and 
day. While TCA is comparable to any of 
the larger U.S. lines, CPA is like nothing 
else on earth. 

Recently, for example, the writer spent 
a day with one CPA pilot operating out 
of Baie Comeau, on the north shore of the 
Gulf of St. Lawrence. Starting shortly 
after dawn with a load of mail, our eight- 
year-old deHavilland Rapide acted as 
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Vast areas of territory were given reliable, fast communication throughout year by bush lines, 
which operated such equipment as deHavilland “Rapide” (above). Typical of winter mail 
delivery pioneered by these lines is “bombing run" technique, in which mail sack is tossed 
through chute in plane (below) near flag staked out by postmaster. Canadian Pacific Air 
Lines, now reported threatened by government air transport monopoly, merged many such 
lines into one integrated system. (All photos courtesy “Canadian Aviation") 








‘postman as far east as Seven Islands. At 
‘each little village, Capt. Phil Austin, 
pilot, made a “bombing run”. As he 
swooped down on a flag set in the snow 
by the local postmaster, his assistant back 
in the cabin popped the mail bag through a 
hatch, spotting it near the flag. Six 
hundred pounds of mail were thus deliv- 
ered without the plane having to land. 
«Outgoing mail was transported by dog 
team to the nearest “airport”—usually a 
postage-stamp sized clearing in the bush, 
often only a lake. 

The rest of the day was spent shuttling 
from settlement to settlement—mostly 
paper and pulp mill set-ups—picking up 
and discharging passengers and express. 

During the winter months, Phil Austin 
:and his plane are the only contact with 
‘civilization for thousands of souls, This 
‘operation is typical of dozens scattered all 
‘over Canada’s northland. 

Where TCA’s transcontinental line 
‘must compete against fast train service, 
‘the sprawling operations of CPA are de- 
‘cidedly in the class of an essential service; 
‘they compete with no other surface traffic. 

By last year, Canadian Pacific Air Lines 
roperated some 12,000 route miles, extend- 

“ing from Labrador to Aklavik. Isolated 
‘outposts depended upon CPA for their 
:mail, for their communication with the 
‘outside world, and for fast transportation 
cof urgent supplies. 

But—there was a long gap in the system 
‘between Quebec City and Kenora-Win- 
nipeg, between Winnipeg and Regina. 
This sprawling Northwest Territories 
area was without continental hookups. 

Naturally, CPA hoped to integrate the 
system over a northern route which would 
not compete with TCA’s mainline run. 
But it wasn’t that simple. For on Apr. 
2, 1943, the Prime Minister announced in 
Parliament that< 

“Within Canada, Trans-Canada Air 
Lines will continue to operate all transcon- 


tinental systems, and such other services 
of a mainline character as may from time 
to time be designated by the government. 
Competition between services over the 
same route will not be permitted, whether 
between a publicly owned service and a 
privately owned service or between two 
privately owned services.” 

This was a bombshell to Canadian 
Pacific Air Lines, whose Edmonton- 
Whitehorse- Yukon route had been built up 
into a route of “mainline character”. This 
meant, simply, that the Minister of Muni- 
tions & Supply could, after private oper- 
ators had built, bush lines into paying 
propositions, simply designate them as 
“services of a mainline character”—and 
take them over. 

By January of this year, TCA cast its 
eye over the Yukon run and actually 
stated that it would fly the route as soon 
as planes were available, thus wiping out 
eight years of consistent pioneering and 
development by private operators. 

So complete is the Minister’s hold that 
he may be said to dominate the Board of 
Transport Commissioners, whose job it 
was to allocate franchises. Three members 
of this board, the Deputy Minister of 
Transport, the Director of Air Services, 
and the Chief Superintendent of Air & 
Land Mail Services, P. O. Department, 
are directors of the government-owned 
TCA. Yet they exerted direct control 
over issuance of licenses to private oper- 
ators. 

Thus, if you wished to start an airline 
from point A to point B, you had, when 
making application, to tell all your plans, 
your resources, and your equipment to 
your biggest competitor. 

If TCA considered that some day it 
might want to run over that route, or if 
your application made it plain that such 
a route might be profitable, your chances 
of getting either a license or a mail con- 
tract were just about nil. More than 





Typical pulp mill community, which has come to depend on CPA for outside communications 
the year round. North country flyers operate on floats in summer, on skiis in winter. . 
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. in a postwar readjustment. 











oince has TCA expressed an inter est ing 
potential route after CPA first sovght th 
franchise to fly it. 

An interesting example of the povwe 
of the minister concerns the New Yor, 
run, When inauguration of the ' _ 
New York service of TCA was being y. 
ranged, the points to be served had heey 
officially named under  order-itr-coung 
(equivalent to a U.S. executive order), 
and the Board of Transport Commission. 
ers prepared to hold hearings which wou) 
allow other lines to enter proposals. 

Then, on June 17, 1941, the route was 
suddenly “unnamed” by a new order-p. 
council. 

The run has since been maintained with. 
out having been passed upon by the Board 
under international agreement alone. The A 
government, rather than the regulatory 
body, passed upon the creation of this 
route, The same holds true as to certaip 
lines operating in Maritime defense zones, 

The situation has gone from bad ty 
worse, as far as private enterprise is con 
cerned; for two months ago the Minister 
announced that railways must divest then- 
selves of ownership of airlines within on 
year after the ending of the European war, 
This was a blow which still has private 
operators reeling and groggy. 

The Minister, to offer evidence that this 
is not discrimination, pointed out that 
TCA was also railway-owned. But to 
divest TCA of railway ownership merely 
means removing four CNR directors and 
replacing them with government ap 
pointees. The government will still be 
the actual owner of the airline. 

For CPA, this means the collapse of 
the airline—12,000 route miles. There 
are no possible purchasers in Canada who 
would be willing to take over the con- 
plete set-up under present conditions, with 
no hope of a transcontinental hook-up. 

Canadian Pacific Railways, with Cana- 
dian Pacific Steamship Lines, is a world: 
wide organization, respected and reasot- 
ably prosperous. So far in this war, tt 
has lost at least a dozen crack liners 
among them the Empress of Britain. lv 
cluding freighters, two-thirds of the flee 
has been lost in war service. Early in 
the war, Canadian Pacific Air Line 
helped develop a trans-Atlantic air ferry 
service, which has since been taken ove! 
by the RCAF. 

Besides the transport lines, CPA lu 
been training observers for the RCAF in 
several schools, and it has done a magni 
cent job, as all official sources will will- 
ingly testify. These schools are operated 
on a non-profit basis for the governmell. 
In addition the organization also does @ 
great deal of repair work on RCAF equip- 
ment. 

Altogether, CPA is a 7,000- employee 
operator, internationally resp< sctedthe T 
U. S. Government has accepted its oper 
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(Turn to page 256) coun 
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TWAS CONSTELLATION 


ec TWA’S NEW 40-ton land giant lighted at York to London and other European cities overnight. 
Washington Airport less than seven hours after © Many B. F. Goodrich products fly with the Constel- 

leaving a West Coast runway, all America had a pre- Jation. Among them are De-Icers which protect her 

aployee fm View of things to come in commercial transportation. mighty wings and empennage surfaces, and B. F. 

odth ? : ; 

one TWA has turned the Constellation over to Uncle Goodrich tires and tubes which lessen the shock when 

tion it Sam. Soon, instead of carrying 57 civilian passengers, her 40-ton bulk comes to earth. 

e, iat gt May be speeding up to 100 fully equipped soldiers B. F. Goodrich sa- Zz 

eption MT More than 14 tons of cargo to a war front. When lutes TWA in naming Wt Wie C¢ place 


1 Wa Mi Peace comes, this plane and other “Constellations” the Constellation this s 
B.E Goodrich 


eration ae 
* will become TWA luxury transports spanning the month’s “Airliner of 
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Country in less than nine hours or flying from New _ the Month.” 
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HE B. F. Goodrich Rivnut is a one- 

piece tubular aluminum rivet with 
a counterbored, internally threaded 
shank. It is headed with a simple hand 
tool while working entirely from one 
side. A threaded pull-up stud on the tool 
engages the threads inside the shank, 
and when slight pressure is applied, a 
ring type bulge forms on the blind side. 
This bulge or upset is large enough to 
resist being pulled through metal or 
plastic even under conditions of eccen- 
tric load. For nut plate use, Rivnuts are 
available with key for torsion resistance. 


BE Goodrich 


ITS A RIVET...ITS A NUT PLATE 





—_" 
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Thread Rivnut onto “pull-up” 
1 stud until head of Rivnut 
touches anvil of heading tool. 


RIVNUT...A SIMPLE 
BLIND FASTENER! 


One-piece can be used as 
blind rivet, as nut plate for 
or both! 


Rivnuts are strong, light in weight, 
low in cost. They’re ready for use “‘as 
received” and fit tight without prelimi- 
nary refrigeration or other preparation. 
A full range of standard sizes, types, and 
grips is available; also plug and acces- 
sory screws. If your fastening problem 
requires a special-purpose Rivnut, B. F. 
Goodrich engineers will be glad to work 
out details and designs with you. 

Why not get the facts about Rivnuts 
now? Find out how these simple blind 
fasteners can lick some of the most 
troublesome attachment problems. 








Awards to 
9 plants 


NEW... FREE 
“RIVNUT DATA” 


BOOKLET 








BLIND FASTENER doubies 











It gives you the whole story, clearly... and 
with pictures. Installation, step-by-step, types, 
sizes, grip-ranges. For your copy, write to The 
B. F. Goodrich Company, Dept.0990, Akron, O. 
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2 Insert Rivnut into hole, c 
When Rivnut with key is d 
used, be sure the key is indexed n 
to enter the keyway previously st 


cut in metal. 
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With tool at right angle to 
work, squeeze lever. This 
retracts “pull-up”’ stud into tool, sta 
which causes counterbored 
portion to bulge, forming a : 
head against the blind side. alti 
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4 Unscrew “pull-up” stud, on tl 


leaving threads of Rivnut Al 
intact and ready for use as a abou 
nut plate. arou 
table 
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5 Attaching accessory with 

screw is easy now. Rivnut 
threads grip screws firmly after 
upset. 
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in its rapidity in checking against 

dead reckoning by one observation 
on a known star or the sun. A_ well 
trained avigator may require less than a 
minute to find his position within a few 
minutes of arc. It is only necessary to 
recognize important stars and know exact 
Greenwich time. 

This instrument also enables determina- 
tion of true North without computation 
within less than a minute of arc whenever 
Polaris is visible, and the magnetic de- 
cination can also be determined. The 
device can be used proficiently by anyone 
not versed in astronomy who desires to 
study avigation by means of the asters. 

Principle is the same as that of any 
astronomical telescope, with the main 
difference that its apparent celestial equa- 
tor is moveable and can be readily set at 
any instant according to the latitude. It 
isa kind of theodolite comprising special 
scales and a sphere on which are engraved 
the asters. 

The instrument consists of the follow- 
ing: A globe on which are engraved a 
certain number of stars . . . Date circle 
comprising a right ascension scale gradu- 
ated in days and months, to which the 
globe is fixed and oriented with the vernal 
equinox . . . Fixed sidereal-hours circle 
i Pivoting table representing the 
celestial equator, to which sidereal-hours 
scale is fixed and about which the globe 
and date circle rotate, and comprising a 
latitude scale and control Inner 
altitude ring graduated in degrees rotating 
into date circle . . . And a sighting tele- 
scope with a setting-pointer parallel to 
the sighting line sliding into altitude 
circle, 

When the pointer on the altitude ring is 
indexed over the desired star on the 
instrument’s celestial sphere, and the con- 
taining ring is then rotated until the star 
is in the sights, there is only one condition 
that will permit a sight on this star, that 
being such an alignment of the hour 
circle opposite the date in order to give 
longitude in time on the hour circle 
(which was moved with the telescope and 
altitude ring) and to give latitude directly 
on the latitude ring. 

Also, there is a rotating table support, 
about which the celestial equator pivots 
around a horizontal axis. Said rotating 
table comprises bubble levels and level 
device and a magnetic compass, and it 
totates about a stabilized platform. 

In addition there is a stabilized plat- 
form comprising an azimuth scale—a plat- 
form which is stabilized by means of a 
gyroscopic servo motor system enclosed 
ma housing fixed to the airplane. Fur- 
ther, there is a- plurality of controls, 
veniers, and a clamping device. 

When avigating in the southern hemis- 
phere, the North: Pole of the globe can be 
readily turned over. 

As happens with any new device, objec- 
tons will be raised that the instrument 
fannot be built to: afford the degree of 
«curacy required to solve the spherical 
thangle or the degree of accuracy obtained 
the use of the sextant, table, and logs. 
Owever, the instrument has been tested 


C= VALUE of the astralidade lies 
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ASTRALIDADE.. . 
For Fast Position Finding 


Accurate position finding—the key to avigation—is made 
quick and simple by Georges Estoppey's invention, a device 
which performs several tedious mathematical problems in 
a few seconds with mechanical precision. 


Globe 


Setting 
pointer 


Latitude 


and its basic principle proved to be cor- 
rect. To consider the details— 

1, Date circle is divided into days and 
months. Calibration of each date is made 
according to the speed of translation of 
the earth along its eliptical ecliptic and 
therefore the day’s graduation is not 
equally divided around its 360-deg. date 
circle. 





Telescope ——» 


< 















Altitude 


Base ring 


. aii is S : - 
we a Date circle 


—~ Longitude 


in deg. 
Sidereal hours 
Pivotable table 


Levelling 
screws 


Gyro-stabilized 
Platform 


2. Slow movement of the perigee in 
relation to the vernal point causes a 
periodic variation to the date scale, but 
this variation is so small that it is neg- 
lected. 

3. Another periodical variation, from 0 
to 9 min. of arc, is due to mutation. This 
variation of° arc represents an error of 

(Turn to page 242) 
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CIVIL OPERATIONS & TRAINING 








~ A New Approach 
To Flight Instruction Technique 


By JOHN H. GEISSE, Civil Aeronautics Administration 


Anticipating a large and divergent crop of flight students, this 
veteran flyer presents a different method of teaching use of controls. 





HIS article might well be entitled 
“One Man’s Opinion on Pilot In- 
struction,” for it is by no means 
official or even semi-official. 
Undoubtedly there will be some in- 
structors who will think “this is all old 
stuff. The author is several years behind 
the parade.” To them, my apologies. 
However, it is known that there will be 
others who will not agree with many of 
the contentions, and it is hoped they will 


present their arguments so that correction ° 


may be made if necessary. 

The remarks which follow are intended 
to apply only to primary flight instruction 
—not acrobatics. It is the author’s belief 
that it is both inadvisable and ineffective 
to complicate primary instruction by in- 
troducing instruction whose object is to 
make later acrobatic instruction easier. 

The major contentions are these: 


1. Primary flight instruction should be 
on the effects of the controls and not upon 
the performance of maneuvers. 

2. Instruction in coordination of con- 
trols in the sense that two controls are 
used to accomplish the same maneuver 
should be eliminated. 

3. Each control should be assigned a 
specific function for which it is to be used 
irrespective of the maneuver being per- 
formed. 

4. No instruction should be given in the 
effect of controls on the position of the 
nose relative to the horizon. 

5. There is one control—-the misuse of 
which is primarily responsible for acci- 
dents, the use of which is difficult to teach, 
and on which instruction should be con- 
centrated. This is the elevator—not the 
rudder. 

6. Possibly it is useless to attempt to 
teach some students proper use of the 
rudder in a turn except by reference to 
instruments; such individuals should be 
taught not to use it in turns unless they 
have an instrument to guide them. 

When a pilot has learned what to do 
with the controls to make the airplane 
go where and how he wants it to go he 
will have no trouble performing specified 
maneuvers. These maneuvers may be a 
good way to check on the pilot’s ability to 
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Cut-away drawing showing working principles 
of flight path indicator as proposed by Mr. 
Geisse in accompanying article. "Weather 
vane’ at top could be extended through roof 
of plane's cabin, reaching high enough to be 
in undisturbed air, with plane silhouette at 
bottom at about pilot's eye level, 


control the airplane, but even here they 
lose much of their value if they have been 
used too much for instruction. 

A maneuver is fundamentally simply a 
fixed sequence of control use. It is not 
impossible to teach one to perform a set 
sequence of movements without developing 
the ability to perform these movements in 
some other sequence. Take typing as an 
example. There is one sentence “All good 
men—” etc., which is commonly used 
because it has a good distribution of let- 
ters. But if one concentrated his practice 
on this one sequence of letter use, he 
would be quite unable to type any other 
sentence without mistakes except by look- 
ing for each key. Also, the ability to type 
this sentence rapidly is a poor indication 


of the general ability of a typist, because 
so many have practiced it. 

Although the analogy is somewhat far 
fetched, the elevator might be considered 
the “A”, the rudder the “B”, the aileron 
the “C”, and the throttle the “D”. Teach. 
ing a maneuver is teaching a fixed se 
quence of use of these letters. Adequate 
instruction can only be that which teaches 
the pilot to be able to instantly find and 
use any of these letters in any sequence, 
for any sequence may be required in rough 
air. 

Perfect coordination of controls is im- 
possible even for an instrument. Coordi- 
nation necessarily involves leading with 
one control to accomplish a desired ob- 
jective and then moving the other controls 
to accomplish other objectives. In the 
turn, for example, the ailerons are used 
to make the turn in the horizontal plane, 
the rudder is used to correct for any slip 
that may develop, and the elevator is used 
to correct for any resulting change in the 
path in the vertical plane. Some slip and 
some movement up or down must mati- 
fest itself first to cause the pilot or any 
instrument to make the required move- 
ments of the secondary controls. The 
only alternative would be to learn just 
how much and how far to move each cor- 
trol, but this would be mechanical flight 
which is hardly to be recommended. 

Teaching coordination of controls is not 
unlike teaching maneuvers and again a 
comparison to typing is possible. It is 
teaching a sequence of control movements. 
This is unnecessary if the proper use of 
each control has been learned. If a pilot 
has been taught to strike “B” (the rudder) 
without thinking, whenever slip or skid 
develop, it will be immaterial to him as to 
whether “B” is required before or after 
“C” (Aileron) or without “C”. 

Control of the path in the horizontal 
plane should be assigned to the ailerons, 
control of the path in the vertical plane 
to the throttle, control of the angle of at- 
tack to the elevators, and control of the 
angle of yaw (skid or slip) to the rudder. 
This does not mean, however, that the 
effect of all controls on all functions 
should not be taught. They should be, but 
only as secondary, not primary, effects. 

Instruction in the proper functions 0 
the rudder and the ailerons has been any 
thing but consistent. Much instruction 1 
this country—including practically @l! 
Link training—has been to control th 
turn with the rudder and control the sli 
or skid with the ailerons, Instructio! ! 
England is exactly the opposite. 
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Arguments can ve presented on both 
sides. The turn of the airplane is made 
up of two entirely distinct motions. This 
may be demonstrated by moving a book 
on the table. It can be rotated around its 
center without having the center move: 
The center can also be made to traverse a 
circular path without rotating the book 
around its center. To make it move as 
the airplane must move these two motions 
must be combined and the book rotated 
around its center at such a rate that it 
will make one complete revolution around 
this center each time the center makes one 
complete traverse of its circular course. 

In the airplane the rudder sets up the 
forces necessary to rotate the airplane 
around its own center and banking the 
airplane with the ailerons sets up the 
force necessary to make the center move 
in a circular path. Hence both can be 
said to be requir-d for the perfect turn. 

However, it- has been pointed out that 
perfect coordination is impossible—one 
control must lead and the other must fol- 
low. The only indicator of how much of 
the second is.required is skid or slip. The 
second, then, becomes a control of skid 
or slip, thug leaving the first as the sole 
control ef fhe turn. Only confusion can 
result from instruction leading to con- 
tinued and arbitrary alternation of the 
functions of these two controls. 

There are two reasons why it is prefer- 
able, since a choice must be made, of 


assigning control of skid or slip to the 
rudder and control of turn to the ailerons. 
First, it is desirable that the turn be the 
best possible if the pilot fails to follow 
through with the secondary control— 
about which more will be said later. This 
objective dictates use of the ailerons for 
turn control. Flight tests of three popular 
light airplanes disclosed that the skids 
resulting from turns made with rudder 
only were consistently in the order of six 
to seven times greater than the slips due 


* to using ailerons only. 


Second, instruction in the use of the 
rudder to turn leads directly to attempts 
to use the rudder to raise or lower the 
nose in steeply banked turns with the 
objective of turning up or down. This is 
directly responsible for misuse of the 
elevators and indirectly responsible for a 
large percentage of fatal accidents. In- 
struction that the rudder is not to be used 
to turn to the right or left when right or 
left means up or down is not a satisfactory 
answer to this objection to teaching rud- 
der as the turn control. It has proved to 
be both ineffectual and confusing, as our 
accident records have amply shown. 

If steering is assigned to the ailerons 
there should be little instruction required 
in their use. Almost everyone has steered 
automobiles. If the aileron control is of 
the wheel type its use would be almost 
identical to use of the automobile steering 
wheel; if stick controlled a simple ex- 





planation inat the stick functions like the 
top of the automobile steering wheel 
should suffice. 

The difference between airplane steering 
and automobile steering is that the air- 
plane control is returned to neutral after 
the turn has been initiated, whereas the 
automobile wheel is not, is not likely to 
present any great problem. It is not 
believed that an automobile driver would 
require more than a few blocks to accus- 
tom himself to an automobile steering 
mechanism modified to function as does 
the airplane steering mechanism. 

No instruction would be required rela- 
tive to over-banking characteristics. 
When one knows which way to move a 
control to secure a desired result it is 
quite immaterial that he be informed of 
what influences may require his use of 
that control. An automobile driver, for 
example, certainly does not have to be 
taught the effect of road crowns on auto- 
mobile steering to keep him from running 
off the road. 

The major part of instruction in the use 
of the ailerons should probably be in 
their use to guide elevator use. In the 
absence of an angle of attack meter about 
the only means of detecting the approach 
to the stall is by trying the effectiveness 
of the ailerons, . It is the author’s sugges- 
tion that their effectiveness in causing roll 
should be the criterion rather than the 

(Turn to page 237) 
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Plans for author's proposed inexpensive flight path indi- 
cator, recommended for use in training primary students 
under unconventional methods presented as part of article. 
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THIS BOOK FOR YOUR FILE 


Here is complete data on TRU-LOC Swaged 
Terminals and Fittings—conveniently arranged 
and tabulated for quick reference. In one 16- 
page book we have included all needed techni- 
cal information on Swaged Terminals, Center- 
Pull Loop Fittings, Ball ¢ Type Fittings, Ball- 
with-Strap Terminals, Quickies, etc. 

Having originated Swaged Terminals and 
Fittings—having constantly improved them to 


meet demands of development in aircraft—we 
now make it easier to specify exactly the fittings 
you want. Remember—in specifying TRU-LOC 
Terminals and Fittings, you have the plus 
assurance offered by the manufacturer with 
the greatest experience in this field. 

For your copy of this new book, TRU-LOC 
Aircraft Terminals, write to our Detroit office. 

AUTOMOTIVE AND AIRCRAFT DIVISION 


6-235 General Motors Building 
Detroit 2, Michigan 


AMERICAN CHAIN & CABLE COMPANY, Inc. 


BRIDGEPORT © CONNECTICUT 
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By LEO T. PARKER, Attorney at Law 


are strictly construed against the 

insurance company. This doctrine is 
applicable to insurance policies written 
for members of the military service, or 
those who contemplate entering such serv- 
ice. 

For illustration, in Bull v. Sun Life 
Assurance Co., it was shown that Richard 
Bull, a naval aviation cadet in training, 
made application to the defendant for a 
policy of life insurance. The company 
knew of Bull’s cadet status and of his 
intent to continue in aviation after his 
period of training, and it required him to 
sign an endorsement containing an avia- 
tion provision, as follows: 

“Death as a result, directly or indirectly, 
of service, travel, or flight in any species 
of aircraft, as a passenger or otherwise, 


is a risk not assumed under this policy 
” 


I Is KNOWN that insurance contracts 












Later, Bull, then a lieutenant in the 
USNR, and alternate pilot of a plane, 
was killed by an explosion after a forced 
landing in combat. His widow sued to 
recover the insurance, and although the 
company argued that the restrictive clause 
relieved it from making payment, the 
higher court held the widow was entitled 
to payment, saying: 

“Looking at the contract to determine 
whether service, travel, or flight in the 
aircraft resulted in the insured’s death, wé 
must conclude that it did not.” 

The court also held that where a life 
policy, issued to an aviation cadet at a 
time when the United States is making 
Preparations to expand its national defense 
program, or is engaged in war, does not 
contain a war clause, it is valid although 
it contains an aviation clause. In this 
Fespect the court said: 
\ "He was a naval aviation cadet when 
he applied for the policy and when it was 
issued. The defendant (company) knew 
that he intended to continue in such 
service. With such knowledge, the defen- 
dant drew the policy and determined the 
Nisk it would assume. The aviation 

use we have set forth was inserted in 
the policy, No war clause was inserted.” 
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Airport Outside State 


It has been established that a munici- 
pality may own property for an airport 
where the property lies beyond the munici- 
pality’s corporate limits, and it may exer- 
cise the usual powers incident to owner- 
ship. 

In McLaughlin v. City of Chattanooga, 
suit was filed to determine the power of 
the city to expend public funds in the pur- 
chase of lands, for municipal airport pur- 
poses, located outside of the corporate 
limits, lying partly in Tennessee and ex- 
tending over into Georgia. In view of the 
fact that a state law authorized municipali- 
ties to acquire land for airport purposes 
either within or without the corporate 
limits of said city, the higher court up- 
held the validity of the city ordinance 
appropriating $200,000 for this purpose 
from public funds, and said: 

“The phrase ‘within and without the 
geographical limits of such municipalities’ 
is as broad as the universe, since every 
point is either within or without the limits 
of a municipality.” 

It is important to note that the court 
explained that when a city acquires land 
for a municipal airport located outside of 
the corporate limits and lying partly in an 
adjoining state, the city is not acting in 
its governmental, but in its corporate or 








proprietary capacity, and it cannot’ exer- 
cise the power of eminent domain, or 
police power, or be exempt from taxation 
or entitled to preferential treatment in 
regard to taxes. 


When Airport Is a Necessity 


According to past decisions, a municipal 
airport is considered a necessity, although 
a city is already provided with every 
means required for public convenience and 
transportation of commerce, and there are 
no public airplanes operating in and out of 
the city. 

In City of Reidsville vy. Slade, it was 
shown that a city council voted to con- 
demn private lands to construct an airport. 
Citizens filed suit and requested an injunc- 
tion against condemning the lands, because 
the airport was not a necessity since there 
were no public planes operating in and out 
of the city. The ordinance under which 
the council acted was held valid. 


Value of Condemned Land 


Considerable controversy has existed 
over the reasonable value of a portion of 
a tract of land appropriated or condemned 
for airport purposes. Courts hold that 
owners of land, part of which is taken for 
public improvement, are entitled to full 


(Turn to page 278) 

















... MAKE ALL KINDS OF TRACING 
REPRODUCTIONS WITH PEASE CONTINUOUS ® 
BLUEPRINTING-PROCESSING MACHINESS 


BLUEPRINTS with sharp white lines and dark blue back. 
grounds ... also Blueline prints with clear cut dark blue lines 
on clean white backgrounds are made better and faster, 30 a 
feet per minute with Pease “22” (not shown). What is more, 
they are made at lower cost . .. as low as one cent (and even MH tc 
a less) per square foot of finished ee on Pease Continuous 
Blueprinting and Processing Machines. fr 


BROWNPRINTS (Negatives) and Brownline prints instead la 
of Blueprints are made on Pease Continuous Blueprinting. 
Processing Machines by simply using Negative Paper andi at 
utilizing the quick change Chemical Applicator System tof 
change from Potash to Hypo. Pease Machines are the only * 
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WET DIRECT PROCESS PRINTS are made by threading the 
Wet Direct Process paper through the Printer and the Pease 
“K” Continuous Wet Direct Process Developing Attachment ,,, 
(illustrated at left), which is firmly bolted to the printer and 
which consists of a developer tank, tray and rolls. The prints is 
are then carried over the drier, through the wind up device 6:1 
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Getting the "Gravel Grinder's” 
Viewpoint 


ARINE CorPsS PILOTS going into 
M action against the Japs today 

have two distinct advantages 
their predecessors didn’t have. First, they 
know—from actual experience—the need 
for split-second timing in their coordi- 
nation with ground troops; and, second, if 
ever forced down they have practical 
training in the art of survival in jungle 
territory. 

They acquire these advantages when, 
fresh from flight or operational training 
schools, they reach the Marine Corps’ 
largest Air Station at Cherry Point, 
N. C. Immediately upon their arrival 
at this base—where they'll be welded into 
fighting squadrons and groups—they are 
assigned to what is known as “Boy’s 
Town,” the full military title for which 
is the Ground Defense Training Unit, a 
tent and temporary-structure camp well 
isolated from the main base. 

Here, under tutelage of battle-wise vete- 
ran officers, they live the life of the “gravel 
grinder”—the ground fighter who must 
still take and hold the territory over 
which they will fly and prepare for con- 
quest. And, despite the fact that they 
have successfully completed. the rigorous 
Navy flight training program with its 
stiff physical development requirements, 
they find that the life is “just a touch 
tugged.” 

A typical day’s program, for instance, 
is this: 5:45, reveille; 6:00, mile run; 
6:15, muster ; 6:30, chow; 7:00 and 7:15, 
sick and police calls; 8:00, close order 
drill; 9:00 physical drill; 9:30, bayonet 
fighting ; 10:30 knife fighting; 11:30, anti- 
judo demonstration; 12:00, chow; 1:00, 
field sanitation ; 2:00, club fighting ; 3:00, 
demolition demonstration; 6:00, chow; 
7:30, training film; 8:50, muster; 9:00, 
taps, 

“Final examinations” of the two-weeks 
course bring practice landings, with most 
of the 100-odd pilots disembarking from 
landing barges to wade through bomb- 
charged water to hit a beach, also well 
loaded with charges that do more than 
make a lot of noise. Here they study 
under combat conditions the role they will 
play later—for Douglas SBD’s flown by 
graduates of this same course, lay smoke 
screens and simulate dive bombings, and 
Vought F4U’s simulate ground strafing 
tuns, They learn, as they could no other 
Way, what the ground soldier goes 
through in a beachhead attack—and why 
they as pilots must be where they’re sup- 
dosed to at any given second. 

The training program is headed by Lt. 
Gl. E, B. Diboll, one-time commander 


AVIATION, September, 1944 


New Marine Air Corps training program puts pilots in 


ground soldier's place for concentrated training in coordi- 


nation and art of survival. 


Marine Corps pilots learn by practice how their earth-bound fellow Corpsmen attack, take, 
and secure enemy-held territory. As part of their advanced training at Marine Corps Air 
Station at Cherry Point, N. C., these flyers take intensive two-weeks ground defense training 
course designed to teach them not only need for split-second timing and coordination between 
air and ground forces, but how to fend for themselves in case of forced landing behind enemy 
lines. Above: First wave of pilots, having unloaded from landing craft which has disap- 
peared info aircratt-laid’ smokescreen, hit the beach with fixed bayonets in’ practice landing. 
Below: Second wave of attackers emerge from smokescreen to work their way into thick 
undergrowth in pursuit of classmates simulating defending enemy. (Official U. S. Marine 


Corps photos.) 
ore 


of Henderson Field on Guadalcanal, and 
the staff includes Lts. M. R. London, 
C.. F. McKenna, J. T. Randazzo and 
Chief Warrant Officer B. F. Rippy, all 
South Pacific veterans. 

Though these men have the curriculum 
well shaken down (they’ve graduated 
more than 1,300 pilots) they still keep a 


suggestion box in which the young flyers 
may say exactly what they want about 
the course. 

The normal reaction is that given to 
AviaTION’s correspondent: “This place is 
tough, but the course ought to be longer; 
it'll help us immeasurably when we get 
into action,” 
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Cut-away view of 
New Departure 
Ball Bearing 


Ball Bearings to destroy 
Ball Bearings 


At least twenty ball bearing plants in four- 
teen or more cities of Fortress Europe 
have been blasted again— and again— 
as the quickest way to stall most enemy 
war production. Becatse wherever shafts 
turn, for the enemy as well as for us, 
ball bearings are utterly indispensable. 


And this continuing job is being done by 
thousands of great bombers —each func- 
tioning with thousands of ball bearings 
—from nose to tail. 


They are vital parts of every plane, tank, 
warship, fire control, landing craft. Even 


after breaking world’s production re- 
cords, New Departure is still hard press- 
ed to satisfy the demands of our Army, 
Navy and our allies. 


Such an unprecedented demand is an 
accurate index of ball bearing efficiency 
in bearing the loads, maintaining precise 
location of moving parts, reducing fric- 
tion and wear to an absolute minimum. 


A New Departure engineer is your as- 
surance of bearing performance. Consult 
him while your designs are in the form- 
ative stage. 


NEW DEPARTURE ° DIVISION OF GENERAL MOTORS e: BRISTOL, CONNECTICUT 
Sales Branches: DETROIT, G.M. Bldg., Trinity 2-4700 « CHICAGO, 230 N. Michigan Ave., State 5454 * LOS ANGELES, 5035 Gifford Ave., Kimball 716! 
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FLYING EQUIPMENT 





SHAPE OF THINGS TO COME 


know it today, is approaching the 

limit of possible development. If 
much further progress is to be made it 
may be necessary to consider radical alter- 
ations in the basic layout. Among the 
more serious limitations to which the 
orthodox airplane has always been prone 
are those of a very limited range of speed 
and small permissible movement of the 
center of gravity, and, as the airplane has 
developed, the latter has become increas- 
ingly critical. 

As top speed has steadily been in- 
creased, so the stalling speed has cor- 
respondingly soared, until today we are 
having to tolerate landing speeds which 
a few years ago would have been rightly 
condemned as dangerous. With the ad- 
vent of higher wing loadings and aspect 
ratios the mean chord has steadily de- 
creased and the consequent limitation of 
CG range has become a serious problem. 

A big advance toward overcoming the 
speed-range limitation was the advent of 
the clean cantilever monoplane combined 
with highlift flaps. 

Rotating wing aircraft, both the free 
and powered types, provide another and 
more specialized solution to the problem 
of obtaining a large speed-range, but at 
a heavy cost in top speed and economy. 
Such aircraft seem likely to havea 
great future in certain specialized direc- 
tions, as communication craft between the 
city center and the airfield. 

The problems of CG range limitations 
and stowage tend to become even more 
serious, with the advent of buried engine 
installations, jet engines and large passen- 
ger carrying craft. Aircraft designers on 
both sides of the Atlantic are fully aware 
of the gravity of these problems and in 
both Britain and the USA, research is 
now being devoted to investigation of 
unorthodox layouts. 

The two layouts which appear to have 
received the greatest consideration are: 
The tail-less type, pioneered by Dunne 
around 1912, and later brought to an ad- 
vanced stage by Professor Hill; and the 
tail-first, or Canard type, of which the 
Focke-Wulf Ente of fifteen years ago is 
perhaps the best known example. The 
tail-first layout, however, is only a par- 
tial solution to the problem in that the 
Position of the CG is likely to be just 
a critical as in the orthodox aircraft 
while, in addition, its view and directional 
Stability are likely to be inferior. 

The tail-less layout. now being experi- 
mented with has tremendous possibilities 
if certain basic shortcomings can be over- 
come. However, care must be taken not 
to accept the advantages claimed by its 
Protagonists without a thorough appre- 


I WOULD SEEM that the airplane, as we 


AVIATION, September, 1944 


By GEORGE H. MILES, Designer for Miles Aircraft Ltd., England 


The designer of newest British tandem-wing craft presents argu- 
ments for radical design, claiming alterations in basic layout over- 
come limitations on speed range and center of gravity movement. 





Ciation of its corresponding limitations. 
Not least among the failings of the tail- 
less aircraft, and one to which no satis- 
factory solution has yet been found, is the 
low value of max. C, attainable—partly 
because of the large shift of the center 
of pressure caused by those devices which 
have been employed to give the high lift 
coefficient necessary to the attainment of 
a large range of speed and partly because 
of the aerodynamic washout needed to 
achieve longitudinal stability. 

It would seem, therefore, that if the 
permissible range of CG movement is 
extended with no diminution in the max. 


C, already attainable in the orthodox 
aeroplane, some layout must be found 
other than either the tail-first or tail-less 
arrangements, as neither seem to pro- 
vide the solution and both introduce dis- 
advantages peculiar to themselves. 

Two further layouts seem worthy of 
consideration, namely the swept-forward 
tail-less type, as exemplified by the 
“Cornelius”; and the tandem wing type, 
which has been pioneered in France by 
Peyret, Delanne, and others. 

It is difficult to see why the swept- 
forward tail-less aircraft. should eliminate 

(Turn to page 246) 





Flight view (top) of tandem-wing “Libellula", designed by George H. Miles, shows large 


rear wing with aileron control and small front plane with elevators. 
in addition to the rudder controls at the mainplane tips. 


Note vertical stabilizer 
Parked view (above) shows 


retractable tricycle landing gear. Advantages claimed for the type include wider center of 
gravity range and "a considerable reduction in length and structure weight." 
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(A Bette RELIEF VALVE 
For Aircraft Hydraulic Systems 











J 























A pilot-operated piston is used in the Vickers Aircraft Relief Valve 
instead of the customary spring-loaded direct-acting mechanism. The 
result is smoother operation and geater accuracy throughout a wider 
range of pressure adjustment. Variation in pressure from cracking 
point of valve to its maximum capacity is negligible (see curves below). 


Vickers Balanced Piston Relief Valves (Model AA-11200 Series) are 
available in four sizes*Having rated capacities of 1.2, 3.5, 6.0 and 16 
gpm, conforming to AN specifications. Actual capacities are, however, 
far in excess of these rated minimums. Without parts change all valves 
have operating pressure ranges from 300 to 2100 psi; adjustment is 
easy and simple. They comply with Winterization requirements of the 
Army Air Forces; their dimensions comply with the AN-6200 envelope. 


VICKERS Incorporated + 1462 OAKMAN BLVD. 
DETROIT 32, MICHIGAN 


Engineers and Builders of Oil Hydraulic Equipment Since 1921 
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eer Representative of the exhaustive and severe 
tests to which these valves have been subjected is the 
Cold and Increasing Temperature Test recorded on 
the chart. The temperature increased from —65°F to 
160°F in 26 minutes (one revolution of chart = 24 min.) 


cf 






PRESSURE-FL ACTUAL = a — 
PERFORMANCE 
RELIEF VALVE VICKERS AA-11200- 


DECREASING, 








70 80. 90 100 90 80 70 
PERCENT OF RATED RELIEF PRESSURE 
zy As indicated by the curves above, the variation in 
pressure from cracking point to maximum ft 
capacity of ihe Vickers Balanced Piston Relief Valve 
is considerably less than permissible under AN. Standards 
Consequently, less pressure differential is required be 
tween relief valve setting and unloading valve pressure 
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AVIATION’S SKETCH BOOK OF DESIGN DETAIL 








Aft section of Martin B-26 "Marauder" main 
landing gear fairing—seen here from rear—is 
pulled into place as wheel A is moved up 
and forward to its position behind engine by 
four rods with universal joints, seen at B, the 
two lower rods being connected to oleo shock 
strut just above torque scissors C and two top 
rods at top of shock strut. Note that fairing is 
built-up double skin structure designed to 
withstand hard field use. 














Looking forward toward double nose whee/ of ally, bomb bay doors are of built up construc- 
Boeing B-29 “Superfortress'', showing doors for tion with both inner and outer skins, and 
double bomb bays. Opened and closed electric- are attached to fuselage by four hinge arms. 
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‘THE STANDARD HOSE FITTING’ 
ON ALL ARMY AND NAVY COMBAT AIRCRAFT 


| PIECES (cAcH REPLACEABLE) 


ASSEMBLY WITHOUT SPECIAL 
TOOLS. NO TIGHTENING OR 
ADJUSTMENT AFTER ASSEMBLY. 
FITTINGS ‘CAN BE REMOVED 
FROM HOSE AND RE-USED 
OVER 100 TIMES. 
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In the “Queen's” kitchen stainless 
steel now goes 5 times as far! 


Another triumph for 
America’s know-how 
with metals... 


| Everywhere in the galley of that queen of 
the seas—the aircraft carrier—there’s the 
gleam of stainless “‘clad” .. . on tables and 
lockers ... around ranges and refrigerators. 

What a time and work saver it is. One 
wipe and it’s clean. Truly, the “‘Queen’s” 
kitchen is demonstrating a trend that the 
nation will follow when the war is over. 

Stainless steel is a costly and critical 
alloy—so American ingenuity has found a 
way to make it go five times as far! 

The Ingersoll Division of Borg-Warner 
has perfected a means of wedding a thin 
surface of stainless steel to a much less ex- 
pensive low-carbon steel base. This eco- 
nomical new “‘IngAclad”’ is being produced 
for the galleys of our aircraft carriers and 
for many other wartime needs. 

*“IngAclad” is one of a hundred products 
that pour from the mills and factories of 
Borg-Warner into the hands of our armed 
forces. And all give evidence that our fight- 
ers are getting the finest. 

For years Borg-Warner’s many units 

_have made a vast variety of essential equip- 
ment for the farm and home and for trans- 
portation .. . products that benefit almost 
every American every day. 


Partners with the Aviation industry 
in peace and war, Borg-Warner sup- 
plies these and other essential parts. 


HYDRAULIC, VACUUM AND FUEL PUMPS + CARBURETORS 
REDUCTION AND PROPELLER GEARS © ENGINE PARTS idpbdiabelibiads 


UNIVERSAL JOINTS + AIRCRAFT CONTROL CHAINS -_ 

AIRCRAFT CLUTCHES + HELICOPTER TRANSMISSIONS P 

POWER TURRETS + OIL COOLERS ¥ 

ss cate: BORG-WARNER 
wer 


Peacetime makers of essential operating parts forthe automotive, aviation, marine and farm implement industries, 


4 and a! ane nome appliances . . . these units which form the Borg-Warner Corporation are today devoted exclusively to the 
4 artes hement cog 59m INTERNATIONAL * BORG-WARNER SERVICE PARTS * CALUMET STEEL* DETROIT GEAR AIRCRAFT PARTS * 
| KECHANICS UNIVERSAL JOINT ¢ MO: STEEL & DISC * LONG * MARBON *¢ MARVEL-SCHEBLER CARBURETER * B-W SUPERCHARGERS, INC. ° 
RSE CHAIN e NORGE * NORGE MACHINE PRODUCTS ° PESCO PRODUCTS * ROCKFORD CLUTCH e SPRING DIVISION * 

WARNER AUTOMOTIVE PARTS * WARNER GEAR 
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AVIATION’S SKETCH BOOK OF DESIGN DETAIL 





Cut-away views of Bristol "Hercules" 14-cy/. twin-row 
1,600-hp. sleeve valve aircooled engine showing, at left, front 
view from right side and, below, left-front view. Cylinders 
have three intake ports at rear and two exhaust ports in front. 
Sleeves, which are steel cylinders have four ports, one of which 
alternately opens one each of intake and exhaust ports in 
cylinders. Sleeves have combined reciprocating-rofating mo- 
tion, imparted by gear trains (partially shown in both sketches) 
operating from crankshaft through crank to which is attached 
ball assembly (seen at base of cylinder in sketch at right). 
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Clue to the Course 
Of Air Carrier Stocks 


By RAYMOND L. HOADLEY, Financial Editor, " Aviation” 


HILE FUTURE GROWTH PROSPECTS 

V \ continue to be the major factor 

in the market price of airline 
stocks, traders in these issues are now 
placing more stress on their current earn- 
ing ability than at any time in the past, 

Airline stocks slumped badly in the 
March quarter. Reflecting this sharp 
decline, they lagged noticeably in the vig- 
orous upswing in the stock market last 
spring. 

But late in July the air carrier stocks 
began to give a much better account of 
themselves and the reason was not hard 
to find: The industry’s earnings had 
resumed their wartime climb. 

Wall Street, and perhaps some trade 
officials, too, had assumed last year that 
there just was no ceiling—except excess 
profits taxes—to the wartime gains of 
this growing industry. 
quarter slump in profits didn’t make good 
reading, and industry officials decided it 
was a good time to stop, look, and listen. 

They quickly found that operating costs 
were increasing faster than revenues. A 
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But the March. 





A review of recent action of the carrier securities indicates their 
possible course in the near future and during the war-to-peace 


transition period. 








stretch of unseasonable flying weather 
brought this situation into sharp relief. 
As a result there was a widespread paring 
of expenses that brought immediate re- 
sults—and Wall Street began to breathe 
easier. 

One of the largest domestic airlines, 
for example, instituted a 10 percent re- 
duction in personnel, pretty much all down 
the line. Others took similar steps. Costs 
of American Airlines, which had hit a high 
of 97.8c. per plane-mile in the first 
quarter, were down to 85c a plane-mile 
in April. Operating costs of Transconti- 
nental & Western Air dropped to 9lc. a 
plane-mile in the June period from some- 
thing over $1 in the first three months and 


99c. in the second quarter of last year. © 


Pres. Jack Frye attributed the cost de- 
cline to improved efficiency, better operat- 
ing conditions, and a larger number of 
airplanes. The return of additional trans- 
ports by the Army was, of course, a big 
factor for all the lines. - 

‘The combination of these favorable 
factors brought such improved earnings, 
from April on, that the airline stocks made 
new high records for the year early in 
August, when the financial reports were 
published. May, for example, had been 
the first 1944 rionth when profits of 
American Airlines topped those of the 


“corresponding 1943 month. 


Northwest Airlines’ passenger reve- 
nues set a new monthly high in June, and 
net income rose for the line as was also 
the case for United and Eastern. Penn- 
sylvania-Central Airlines, which had a 
deficit in the March quarter, more than 
wiped out this net loss in May alone, 


while Braniff is reported in that month 
to have earned double the average rate 
for the first four months of the year. 
TWA came out of the red in April, en- 
abling it to show net income for the first 
six months of $568,576 against $732,578 in 
the like 1943 period. Chicago & Southern 
had net of $34,900 in May against a 
deficit of $12,600 in the like 1943 period. 

What, then, is the immediate earnings 
outlook for the airlines? Now that costs 
are in somewhat better alignment and the 
Army is steadily though slowly returning 
planes to the industry, it appears likely 
that profits may continue close to their 
wartime peaks until sometime after the 
European war is mopped up. 

And now that the stock market is 
following airline earnings more closely, 
the current earning power should add 
strength to the market position of air 
stocks. It is too much to expect, however, 
that airline equities will move up or even 
remain stabilized if the rest of the market 
is reactionary because of political, recon- 
version, or military factors. 

It is fortunate indeed that the airlines 
have had a big wartime volume of traffic 
and a vast amount of transport work to 
do for the government; for they have 
to meet many extra expenses—such 4s 
postwar planning—that would stand out 
like a sore thumb on the basis of prewat 
traffic. 

Every time an airlitie takes a proposal 
to the Civil Aeronautics Board for new 
routes, many thousands of dollars have 
been spent in market and traffic research 
and study. The cost of gathering all the 

(Turn to page 275) 
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: --- THE FUTURE IS OFTEN AS CLEAR AS A SUMMER NIGHT 
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Highest speed of any transport 





Longest range of any transport 


Facts show the Constellation to be | Largest load-carrying capacity of any 


: . . transport 
a superior airplane. Its importance, 


however, derives not from at-the- Greatest rate of climb of any transport 








moment achievement or triumph, 4 And these performance factors make the 


Pee Constellation the SAFEST of any transport. 
but rather from its significant place to a 


in the history of flight, in the long 
ANOTHER EXAMPLE OF 


LOCKHEED LEADERSHIP 


history of human relations. Scien- 
tific development moves slowly. 
Yet there are rare moments when 
the ingenuity of the drafting boards 
and the skills of the benches com- 
bine perfectly, swiftly accelerating 
the steady pace of progress. And at 
these moments, the future becomes 
as clear and star-filled as a summer 


night; a future that in this instance 


pledges ever greater planesto come, 


ever wider horizons, and a true 
bond of understanding among the 


peoples of the earth. 
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Q. I understand that the Constellation can fly on any two 
of its four engines. Is this true? —E. E. M., St. Louis 


. True. It is unique in that it can CLIMB on two engines. 


. Does it fly too high for comfort? —F. S., Pasadena 


. Actually it flies high FOR comfort. The Constellation operates 
over weather, yet cabin pressures are kept at levels no higher 
than many mountain resorts. 


. A friend of mine insists that the Constellation needs two 
airports to land it. What about it? -H. J. K., New York 
Landing speed is less than 80 m.p.h. About V2 airport. 


. How many people will the plane carry? -W.H.McM., Boise 

. Asasky-liner—64 passengers; sky-sleeper—34 passengers at night, 
48 in daytime. Crew of 6. 

. I'd like to ride in a Constellation. —Joan H., Brooklyn 
The Army Air Forces are taking all we make. After the war, 
you'll get your wish. 


Send in your questions. Address: Lockheed Aircraft 
Corporation, Department 69-55, Burbank, California 
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FOR DEPENDABILITY IN FLIGHT 
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ENGINEERING DATA BOOK 








D-24 
Materials 
Aluminum Alloys 


SHEET NUMBER 





CLASSIFICATION 





SUBCLASSIFICATION 





Aluminum Alloy Sheet and Strip Sheet 


Commercial Specifications 
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The advantages of broaching by 
American are well known to the Nation’s 
leading manufacturers. Almost every war 
industry has made use of broaching, the 
American way, to secure fast, accurate, 
economical output. 


For example, American Broach and 
Machine Company engineers recently 
designed the broach tooling and setup for 
the production of a new aircraft part. 
One operation entails the finishing of the 
external contour of a two-part stop sleeve. 


An American SB-66-15 surface broach- 
ing machine (shown at the right) rough 


broaches the radii between the lugs, the 
sides of the lugs, and the flat across the 
index of the lugs. Two interchangeable 
tooling setups are provided, one for each 
part. The parts then are finish broached 
onan American SB-42-10 surface broach- 
ing machine. ( Detail shown below. ) 


American's pioneer work in the broach- 
ing field equips it to offer valuable assist- 
ance at the outset of any new produc- 
tion effort. Today, and in the future, 
American's complete broaching service— 
machines, tools, and engineering —will 
provide maximum production with 
maximum economy and fine finish. 
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THUNDER OUT OF RUSSIA ! 


You now see the Red Star of Russia on hundreds of 
American-built Thunderbolts fighting on the Eastern 
front. At the controls are daring Russian pilots daily 
pouring destruction upon Hitler’s dwindling hordes. 


For the Russians have found that the withering fire from 
the Thunderbolt’s eight 50-caliber machine guns makes 
it a worthy companion of their own famous Stormovik 
for ripping tanks, locomotives, fuel dumps and other 
enemy targets on the ground. 


The air forces of England, France and Brazil have also 
adopted the Thunderbolt as a weapon to suit the de- 
mands of many tactical situations—from high altitude 
fighting to low level strafing and dive bombing. And 
thus it is that Thunderbolt squadrons are converging 
upon enemy strongholds from every United Nations 


front, helping draw ever tighter the noose of ultimate 
defeat. 


The production in quantity of this lethal, seven-ton 
fighting plane continues. The courage and 

skill of the United Nations pilots who fly 

it are known and feared in Tokyo as in 

Berlin. And with these pilots into every sar sor ross 
battle go the hearts of the thousands here - - v-wau 
at Republic who are pledged to keep the Thunderbolts 
rolling until there’s nothing left to shoot at—high or low! 
Republic Aviation Corporation, Farmingdale, Long Island, 
New York, and Evansville, Indiana. 


» » 


Republic fisés in war point to firsts in peace 


REPUBLIC S&S AVIATION 


CORPORATION 
Speciolists in Highespeed, Highealtitude Aircraft 
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Review of Patents 








By A. HARRY CROWELL, Registered Patent Lawyer 


OLLOWING are digests of some of the 

more interesting recent patents on 
aviation developments granted by the 
U. S. Patent Office. Mr. Crowell will 
gladly furnish readers with free infor- 
mation cn approximate cost and procedure 
in applying for patents and trademark 
registration. Address inquiries to him, 
care AvIATION, 330 W. 42nd St., New 
York City (18). Printed copies of any 
of patents listed are obtainable at a cost 
of 10c. each, directly from U. S. Patent 
Office, Washington. 





Aircraft Engine Drive Mechanism is de- 
signed for engine embodying number of 
banks of cylinders having reciprocable 
pistons for driving two parallel crank- 
shafts which drive a centrally disposed 
propeller shaft. Drive mechanism, inter- 
posed between crankshafts and propeller 
shaft, consists of shock-absorbing reduc- 
tion gear with flexible coupling means to 
damp out torsional vibrations.—2,350,377, 
filed July 3, 1940, patented June 6, 1944, 
J. Tjaarda, assignor to Briggs Mfg. Co. 


Landing Field Locator System provides 
for beacons placed beyond opposite ends 
of runway, which project oscillating 
beams through arcs from vertical to lat- 
eral, to enable incoming pilot to deter- 
mine- exact location of field when it is 
obscured by atmospheric conditions close 
to ground.—2,350,407, filed Sept. 5, 1941, 
patented June 6, 1944, T. E. McDowell, 
assignor to The Pyle-National Co. 


Avigating Device consists of compass- 
graduated base, dial to indicate wind 
direction, ground segment to indicate di- 
rection of destination from departure 
point, and air segment for reading speed. 






2 6. 





Oscillator 



































































Device is intended to solve problems in- 

«volved in avigating aircraft in straight 
line in given direction, and to provide 
solutions for ready consultation so that, 
with change in speed or direction of wind, 
avigator can make correction in setting 
of device.—2,350,424, filed July 24, 1941, 
patented June 6, 1944, W. W. Smith. 


New Parachute Design features variable 
vent which is restricted during initial 
stages of fall to give quick opening of 
canopy. As canopy opens farther, vent 
area is increased, thus gradually slowing 
descent and prolonging and reducing 
shock loading, after which vent area is 
decreased for slow safe landing.—2,350,- 
646, filed Sept. 25, 1941, patented June 6, 
1944, F. Smith, assignor to Pioneer Para- 
chute Co. 


Airfield Traffic Control invention is con- 
cerned with electrically operated marking 
system to indicate to pilot, while he is 
still at a considerable distance from field, 
preferred runway, alternate runways, 
velocity of wind at field, and consequent 
severity of drift with which he will have 
to contend: Device, which includes wind 
vane and anemometer, is automatically 
controlled by direction and velocity of 
wind, or it may be manually set to corre- 
spond with given conditions.—2,350,594, 
filed Aug. 12, 1941, patented June 6, 1944, 
W. K. Dallas. 


Parachute Design is intended to prevent 
oscillation and entanglement of shroud 
lines. Chute has flat top from which de- 
pend elongated fins arranged in crossed 
relation to cause descent in approxi- 
mately vertical line.—2,350,480, filed Jan. 
12, 1942, patented June 6, 1944, P. J. 
Swofford, assignor to T. B. Fite (1/16) 
and J. F. Hopson (1/16). 


Aerial System invention for radio beacons 
provides for two aerials set very close 
together, to permit radiation in preferen- 






















































































Altitude determining system for trainin 
4 £ 
bilo in landing of aircraft, provides au- 
le signal of distances such as 5,. 10, 
and 15 ft, above field so pilot can corre- 
late visual and aural observations, thus 
Mcreasing ability to land safely. One 
embodiment of invention is shown in ac- 
lenpanying illustration. Reflector of 
ght source (1) projects beam to earth at 
i beam being picked up by photoelec- 
be: cell (2), thus energizing relay (3), 
osing contact (4), and connecting con- 
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denser (5) in oscillator frequency deter- 
mining circuit, whereupon oscillator (6) 
supplies definite frequency to earphones 
to indicate corresponding altitude to pilot. 
If beam strikes earth at (Y¥), cell (2A) 
will be energized and impress different 
frequency on earphones, to indicate this 
height. More than the three cells shown 
may be employed.—2,350,820, filed Aug. 
10, 1942, patented June 6, 1944, M. Ret- 
tinger, assignor to Radio Corp. of 
America. 


tial direction and in given range of fre- 
quencies, with no special additional aerial 


required for circular radiating beam. 
Additional advantage reported for system 
is mounting on plate of small dimensions. 


—2,350,747, filed May 9, 1942, patented 
June 6, 1944, P. P. Gamet; vested in 
Alien Property Custodian. 


Wing Flap Device is stated to automati- 
cally effect control and actuation when 


aircraft reaches predetermined speed, 
also to adjust flaps into normal flight 
position from takeoff: position. Motor 


which actuates flaps is subject to a- con- 
trol responsive to aircraft speed. Speed 
responsive device includes pitot or ven- 
turi tube, or centrifugal governor.—2,- 
350,751, filed Oct. 5, 1940, patented June 
6, 1944, C. Gliubich; vested in Alien Prop- 
erty Custodian. 


Wing With Variable Surface comprises 
movable leading and trailing portions fit- 
ted on fixed central wing body, which 
includes gears, threaded shaft, and racks 
to accomplish actuation.—2,350,809, filed 
Sept. 27, 1940, patented June 6, 1944, G. 
Pelessoni; vested in Alien Property Cus- 
todian. 


Pressure Regulator Design for airplane 
cabins claims simple means of automati- 
cally bridging various conditions of opera- 
tion, through which mechanical difficulty 
is avoided and no supervision required. 
Pump supplying air to cabin is driven 
by engine of plane, and as engine will 
generally run at constant speed, constant 
volume of air will be induced—2,350,896, 
filed June 25, 1940, patented June 6, 1944, 
a aoe vested in Alien Property Cus- 
todian. 





Book Reviews 


DOWN TO EARTH, by David Greenhood, 
with illustrations by Ralph Graeter. 
Holiday House, New York City, 246 
pages, illustrations, appendix, index. $4. 


This is offered as a book for the amateur, 
designed to give him an understanding and 
appreciation of maps, whether his interest 
be as user, maker, or collector. Inter- 
spersed with anecdotes and biographies, 
Mr. Greenhood’s volume carefully covers 
the field of mapping. Of special interest 
to flyers are those chapters on projections 
and great circle charts and on isogram 
maps. 


AIR NAVIGATION MADE EASY, b 
James F. Naidich. McGraw-Hill Boo 
Co., New York. 115 pages, illustrations, 
problems, index. $1. 


This book on avigation emphasizes the 
fundamentals for students and private 
pilots. In non-technical language, princi- 
ples of contact flying and dead reckoning 
are covered, and there are sections on map 
reading and use of the compass. The 
volume aims to be of aid to t student, 
through teaching simple drift, radius of 
action, and alternate-airport problems. 


TRANSPORT AIRCRAFT OF THE 
WORLD, by Lester Ott. Franklin Watts, 
N. ¥. 110 pages, index. $2.50 


Volume describes and illustrates passen- 
ger and cargo aircraft of United States, 
England, Canada, The Soviet Union, Ger- 
many, Italy, and France. Included are 
photographs, sketches, and break-down 
drawings designed to acquaint engineers 
or laymen with the actualities of present 
models and the potentialities of future 
aircraft which are now in the develop- 
ment stage. 


BASIC STRUCTURES, by F. R. Shanley. 
John Wiley & Sons, N. Y. 356 pages, 
appendix, index. $4.50. 

A text on the basic principles of force 

transmission for all types of structures, 

with special applications to aeronautics. 

Much of the subject matter is not new, but 

the author’s arrangement of material and 

the methods of development are uncon- 
ventional. He starts with known forces 
and develops, step by step, methods of 
transmitting these forces through space. 

This constitutes a new treatment of me- 

chanics textbook subjects. 

From this point on, arrangement has 
been dictated by actual development and 
analysis of the structure as a means of 
force transmission, but information on 
mechanical properties of materials is pre- 

(Continued on page 282) 
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Compact temperature con- 
trolled actuator especially 
adapted for anti-ice applica- 
tions. Arm rotation adjust- 
able within range of 30 to 
120 degrees. Torque output 
up to 75 inch-pounds. 





Modulating temperature con- 
trol used for regulating car- 
buretor air temperature. 





Servos available in several 
types for applications in- 
volving additional power 
requirements, 
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WHITE-RODGERS AUTOMATIC CONTROLS FOR 
AIRCRAFT FLIGHT OPERATIONS 


White-Rodgers modulating temperature controls and Servo actuators can be adapted - 
to most designs requiring the safety of automatic local or remote temperature control. 
They have been designed especially for the control of: 


@ CABIN TEMPERATURE 

@ ANTI-ICE TEMPERATURE 

@ CARBURETOR AIR TEMPERATURE 
@ CARBURETOR MIXTURE 

@ CARBURETOR THROTTLE 


On request, engineering data will be sent to authorized manufacturers concerned with 
the above or similar applications. 
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Airport Program Making Promising Strides; 
New SWPA Division Tackles Plane Disposal 


.. » Prompt sale of light 


war planes recommended... 


Landmark “air addresses" favored over grid idea 


... Base operators seek 


“go-ahead” signal . . . Safety 


Bureau reports 1943 accidents ... CAA opens data 


sections ... Future of 
meeting. 


CAA, the public, and Con- 
gress are increasingly con- 
vinced that a comprehensive 
airport program should be en- 
couraged and aided financially 
by local and federal govern- 
ments, as vital to the growth 
of non-scheduled flying. 

Of the total 3,000 airfields 
proposed in CAA Adminis- 
trator Charles I. Stanton’s 
new recommendation to Con- 
gress, all but 100 are intended 
for personal and other non- 
scheduled flying. The billion 
dollar CAA proposal ties in 
with a bill recently introduced 
by Rep. Jennings Randolph, 
which would authorize the 
federal government to match 
funds with the States under a 
formula similar to that under 
= the highway system was 
wilt. 

The thinking and plans of 
many interested groups were 


supercharging gaged at B-W 


appraisal, location, etc.; E. E. 
Lothrop, in charge of compo- 
nent parts; and George Els- 
man, who acts in an advisory 
capacity on operations. James 
A. Garfield is RFC’s represent- 
ative in the deals. 

Under present methods, 
DPC-owned planes bought 
from private owners are of- 
fered to the original owner at 
ceiling price. If he does not 
take it, the present WTS user 
gets an.offer, also at ceiling 
price. If not taken then, the 
plane is advertised through 
CAA regional offices. 

Report of the Surplus Air- 
craft Advisory Subcommittee 
recommends that tactical war 
surplus planes be cleared from 
the market into an “unab- 
sorbed surplus” within four 
months and transport planes 
within nine months. Here 


recently clarified in a Joint) ». 
Airport Users Conference (see| 


Transp": news) sponsored by 
the National Aeronautic As- 


sociation. Many experts read| 
papers, copies of which NAA, : 


Washington, will furnish. 
SWPA Aviation Division 
Tackles Plane Disposal 


Surplus Army-Navy plane 
disposal became more of a 
routine operation with estab- 


lishment under Surplus War] ' 


Property Administration of 
the Aviation Div., headed by 

Col. W. 3B. Harding, 
charged with over-all policy 
and planning for movement of 
the craft. 

Domestic surplus craft sales 
have been assigned to Recon- 
struction Finance Corp., which 
has turned details over to De- 
fense Plant Corp. Because the 
CAA’s War Training Service 
had worked closely with DPC, 
it is being switched to the sur- 
plus program. Working under 

g are: E. L. Traylor, in 
charge of sales and operations; 





Thos A, Wadden, in charge of 
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they would be held for six 
months for sale to schools, 
memorials, etc., after which 
they would be scrapped. Per- 
sonal aircraft and components 
would have to be disposed of 
in three years. Several manu- 
facturers think war transport 
craft should be sold to foreign 
airline operators. 


Recommends Prompt Sale 
Of Light War Planes 


An aircraft subcommittee, 
headed by L.: Welch Pogue, 
chairman of CAB, recommends 
in report to Surplus War Prop- 
erty Administrator Will L. 
Clayton, that surplus war 
planes suitable for private use 
be sold promptly for cash. 
This means light liaison planes 
and trainers of lower horse- 
powers. Army and Navy desig- 
nate planes not needed, SWPA 
decides how many will be de- 
clared surplus and when, and 
then the RFC acts as selling 
agency... 

RFC has been selling sur- 
plus civilian WTS planes for 
months, through CAA regional 
offices. Total sales are nearing 
3,000. Planes of all types, and 
gliders, already available for 
sale, are estimated to total 
10,000 or more. Most sales, so 





Coming Up 


October 5-7: Society of Auto- 
motive Engineers National 
Aircraft Pagincering. & 
Production Meeting, Engi- 
neering Display, Hotel Bilt- 
more, Los Angeles. 


October 5-7: National Electron- 
ics Conference, Medinah 
Club, Chicago. 


October 20: Air Transport 
Meeting, Institute of Aero- 
nautical Sciences, Hotel 
Statler, Washington. 


November 9-10: Fall Meeting, 
Institute of Aeronautical 
Sciences, Dayton. 


November 13-14: National As- 
sociation of State Aviation 
Officials, Annual Meeting, 
Oklahoma City. 


November 15-18: Second Annual 
‘Clinic of Domestic Aviation 
Planning, Oklahoma City. 


December 4-6: Society of Auto- 
motive Engineers National 
Air Cargo Meeting, Hotel 
Knickerbocker, Chicago. 


December 5-7: Aviation Dis- 
tributors & Manufacturers 
Association, Second Annual 
Meeting, Hotel Jefferson, 


St. Louis. 


December 17: Wright Brothers 
Lecture, Institute of Aero- 
nautical Sciences, Washing- 
ton. 


January 8-12: Society of Auto- 
motive Engineers Annual 
Meeting & Engineering Dis- 
play. e. ook-Cadillac Hotel, 

etroit. 


January (date to be announced): 
Thirteenth Annual Meeting, 
Institute of Aeronautical 
Sciences, New York. 


April (date to be announced): 
Spring he + oa Institute of 
Aeronautical Se De- 
troit. 


iences, 





far, are to fixed base operators, 
few to individuals. RFC is 


-|planning to set up about 35 
tisales centers throughout the 


| |nation. 


“KINGCOBRA”—WITH PLENTY OF VENOM 


New Bell P-63 “Kingcobra” fighter plane, more powerful version of 
renowned P-39 “‘Airacobra”, is powered with 1,500-hp. two-stage Allison 
as compared with single-stage engine of P-39, and higher compression is 
obtained through use of fuel supercharger geared at one speed for medium 
altitudes and at higher speed for high altitude. Horsepower increase is 
rated at 300 and, with four-bladed prop, puts plane in close-to-400-mph. 
class. P-63 is 700 lb. heavier than P-39, has laminar-flow wing with 4-ft. 


-increase in span, bringing it to slightly over 38 ft. Service ceiling is 
35,000 ft., 5,000 ft. more than P-39’s. 


Souped-up armament includes 


37-mm. cannon firing through prop hub, and four .50-cal. machine guns, 
two in wings and two in nose. Droppable belly and wing tank installations 


are added, and combat radius is 50 
Materiel Command photo.) 


percent greater than P-39’s. (AAF 


Landmark “Air Addresses” 
Favored Over Grid 


Proposals that the country 
be marked off in grid pattern 
for the guidance of contact 
flyers were analyzed by John 
E. P. Morgan, director of the 
Personal Aircraft Council of 
the Aero Chamber. Many ob- 
servers agreed with Morgan 
that the grid paitern would be 
impractical. But the sugges- 
tion of Morgan and the Coast 
& Geodetic Survey that exist- 
ing longitude and latitude 
markings be divided into 





smaller coordinates and plot- 
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ted ona standard ‘map, was 
thought feasible. 

Using these coordinates, an 
“air address” could be plainly 
marked on all landmarks—like 
lakes, towns, river junctions, 
mountains—which contact fly- 


ers are accustomed to use as| © 


guides. A glance at the map 
would give the pinpoint loca- 
tion of any such landmark, 
and directional pointers on the 
ground would give the orien- 
tation. 


Base Operators Seek 
“Go-Ahead” Signal 


Operators of airports, fixed 
basesand schools, especially 
those who have been let out 
of training contracts with the 
services, are facing difficult 
froblems. They can get pilots, 
released from WTS and Air 
Force contract schools; they 
can get airplanes from mili- 


tary surpluses being sold; and] § 


they can get some gasoline for 
essential operations. But they 
do not feel free to go ahead 
and advertise for customers 
because of WPB and Man- 
power Commission restrictions. 

Many of them feel that, 
since aviation is expected to 
play a big part in postwar re- 
employment, they should be 
allowed to go ahead and lay 
the groundwork now, rather 
than stand idle. Efforts are 
being made by private fiyer 
groups to obtain a go-ahead 
order from Washington. 


Safety Bureau Reports 
1943 Accidents 


Aircraft accidents, as re- 
ported to the Safety Bureau, 
CAB, during 1943, totaled 
5,428. Of these 1,166 involved 
only minor or no injury to 
personnel and/or aircraft; 391 
were “ground accidents”; and 
3,871 involved injuries or death 
or marked damage to aircraft. 

Compared with the calendar 
year 1942, there was a numeri- 
cal increase of 547 serious acci- 
dents, a 16.5 percent “up.” 
However, in 1943, the average 
number of certificated pilots 
and students increased from 
222,280 (in ’42) up to 261,514. 
Considering this increase, the 
accident trend for 1943 re- 
mained the same as in 1942. 

In order of the highest fre- 
quency, forced landings, col- 
lisions with objects other than 
aircraft, spins or stalls, colli- 
sions with other aircraft in 
flight; and propeller injuries to 
persons on the ground show a 
decided increase. There was a 
marked downward trend in 
takeoff, landing, and miscel- 
laneous accidents. 

Owners are advised by CAA 
not to invite unqualified serv- 
ice pilots from the front to fly 
their planes. Most such pilots 
are not experienced with light 
planes, or are out of practice, 
and numerous serious acci- 
dents have resulted. There 
will be more, as additional 
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DEADLY LADY OF THE EVENING 


Northrop “‘Black Widow”’ P-61 night fighter, world’s largest pursuit plane. 
Big as medium bomber and weighing more than 25,000 Ib., it has twin 
booms and. jutting nose, as shown in flight photo (top). Twin power 
plants are 2,000 hp. P & W’s equipped with four-blade Curtiss propellers. 
Extremely fast and highly maneuverable, plane can be throttled down to 
low speed for landing at night or in fog on small landing strips, and 
incorporated is full-span landing flap. 
Armament consists of 20-mm. cannon and .50-cal. 


operational range. 
.machine guns. Crew of two or three 


protected from enemy machine gun fire by armor and deflector plates and 


bullet-proof transparent sections. 





Large fuel capacity gives extensive 


and ammunition boxes are variously 





pilots return, CAA says, unless 
the public cooperates with its 
request. 


CAA Opens Data Sections 


Technical information sec- 
tions in each of the CAA’s 79 
District offices, to give pilots 
airport and school operators, 
and all interested in aviation 
complete answers to many 
aviation questions, have been 
established by the Aircraft 
Section of the CAA General 
Inspection Div. Each will-have 
a complete library of neces- 
sary information on aircraft 
of all types, and engines and 
instruments. Bulletins, usu- 
ally those written by manu- 
facturers, will be available 
covering maintenance, repair, 
and s*rvicing of their products, 
and as revisions are made, the 
files will be altered. 


Future of Supercharging 
Gaged at B-W Meeting 


Gathered in Milwaukee, re- 
cently, as guests of Borg- 
Warner Corp. and its Milwau- 
kee Div., McCulloch Engineer- 
fing Corp. (now B-W Super- 


- 





chargers), was the industrial 





and business press, for a con- 
ference on possible postwar de- 
velopments in internal com- 
bustion engines, with special 
attention to use of super- 
chargers to increase power. 
C. S. Davis, president of 
Borg-Warner, emphasized that 
interest in superchargers has 
been stimulated by wartime 
needs of greater engine per- 
formance. At present all 





allocated to military needs, 
but he believes that, in the 
postwar period, trends toward 
lighter engines will open a 
wider field for supercharging. 
He stressed the question of 
the reduction of costs and the 
increase of engine efficiency by 
supercharger use. 

E. W. Wasielewski, chief 
of B-W _  Super- 
chargers, revealed his belief 
that engine power may be 
doubled. And J. P. Stewart, 
general manager, said postwar 
private aircraft will open a 
large field for supercharging. 


engineer 


* SPOT CHECKING + 


Renville H. McMann, 
ment control manager of Re- 
public Aviation Corp., has been 
appointed to serve on the Hast 
Coast Aircraft War Production 
Council. Mr. McMann’s duties 
will be to co-ordinate dealings 
in surplus materials between 
AAF and the manufacturers. 


procure- 


Summer meeting of IAS was 
underway at Los Angeles at 
press time and topics scheduled 
included: Loads in flight, gas 
flow fields, stress and vibration 
analyses, aerodynamic balance 
on control surfaces, altitude 
chamber tests, and use of auto- 
matic pilot. 


Sen. James E. Murray of Mon- 
tana, chairman of the war con- 
tracts subcommittee of the Sen- 
ate Military Affairs Committee, 
has indicated that he will in- 
troduce a postwar aviation bill 
in this session of Congress. Pro- 
posed bill will incorporate meas- 
ures to maintain a strong post- 
war air force and expand air 
transportation, training  pro- 
grams, and airport facilities. 


Flights: AEA announces new 
record of 17 hr. 57 min from 
Foynes, Hire, to N. Y. ... PAA 
reveals new trans-atlantic rec- 
ord for naval transport planes 
is 17 hr. 45 min. .. . First non- 
stop flight from London to 
Washington was recently made 
by an ATC Douglas C-54.... 
Boeing flying boat of British 
Overseas Airway Corp. has set 
new record of 11 hr. 383 min. 
from Foynes to Botwood. 


Cooperation of the advertising 
agencies is sought in an educa- 
tional campaign to. give to 
wounded service men technical 
and business information on 
current engineering and com- 
mercial developments. Cleve- 
land Chapter of National In- 
dustrial Advertising Assn., is 





supercharger production is 


sponsor through its committee 





AVIATION’S Maintenance Awards 


Go to Airlines an 


Annual Maintenance Con- 
vention of the Air Transport 
Assn., held in Chicago, saw 
AvraTion’s Annual Mainte- 
nance Awards given to all air- 
lines and to the Army and 
Navy maintenance groups, sig- 
nalizing their universal effi- 
ciency under trying war con- 
ditions. 

Chief subjects considered at 
the ATA gathering were line 
maintenance, anti-icing and 
de-icing, technical develop- 


d Service Groups 


ments, and cooperation be- 
tween manufacturers and 
maintenance heads to reduce 
time which is required for test 
flights. 
In. attendance were 46 all- 
line maintenance men, 
manufacturers’ representa- 
tives, CAA and NACA leaders, 
Army and Navy officers, and 
the press. Otto E. Kirschnet, 
American Airlines’ director of 
aircraft engineering, W* 
elected new chairman. 
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Lightening the burden of weight 
on men and machines .. . 


 ksepid pound of Magnesium Alloy substituted for 

other metals will save weight. In the case of steel, 
the saving with equal thickness is 77% and with 
Aluminum Alloy it is 37%. 

' Magnesium wing tips, floor beams, oil and fuel 
tanks, seats, engine parts, wheels, housings, fairings, 
panels and many other parts have effected tremendous 
savings in the weight of modern aircraft. The result 
is greatly increased capacity in speed, range and pay- 


load. 


War’s spectacular uses introduce the new 
age of magnesium to American Industry 


Mass in motion requires power—to start, to maintain, 
to stop. Power is expensive whether it is steam, elec- 
tricity, gasoline or man’s muscles. Magnesium alloy 
pattern plates in a foundry, are reported to have 


reduced one man’s lifting by 4500 pounds a day. 


Consider the Weight-Power Ratio 


Power varies directly with mass or weight. Disregard- 
ing friction, a magnesium unit requires less than one- 
fourth as much energy to overcome inertia as a steel 
unit of the same dimensions. 

The favorable weight-strength and weight-stiffness 
ratios mean that very little, and sometimes none of 
this power saving need be sacrificed when magnesium 
alloys are substituted. 

A pound of magnesium contains about 1514 cubic 
inches—a pound of steel 314 and aluminum 10 cubic 
inches. On a pound for pound basis, you get 414 
magnesium units for one of steel and 114 to one for 
aluminum, Magnesium goes further, and the further 


it goes the more you save. Remember that weight- 
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saving means money-saving from the very beginning, 





in transportation and handling to and within your 
factory, in production processes, and in the end use 


of the product. 


Lightness plus strength 


Revere Magnesium Alloys offer strength as well as 
weight saving. With equal thickness, the sheet alloys 
have 75% of steel’s strength in bending. To gain 
equal strength, the thickness need be increased only 
15%, since strength in bending increases as the square 
of the thickness. To gain equal stiffness, an increase 
of only 65% in thickness is needed, since stiffness in 
bending increases as the cube of the thickness. With 
equal stiffness, the streagth is double that of steel. 
With equal weight, bending strength is over 14 times 


that of steel. See the Chart. 


Where to save with Magnesium 


Transportation. Railroad cars, buses, trucks, trailers, 
aircraft. Will make it possible to haul heavier pay- 
loads in states limiting total weight on the road. 
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RELATIVE STRENGTH IN 


BENDING OF SHEET METALS 
REVERE MAGNESIUM ALLOYS 
vs 
ALUMINUM ALLOYS and STEEL 
: STEEL RATED AT 100 FOR COMPARISON 
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Steel (Rated at 100) 


Aluminum Alloys 


Revere Magnesium Alloys 








Hand-O perated Items. Anything pushed, pulled, 
lifted, carried. Vacuum cleaners and other household 
appliances; baby carriages; hand and portable tools; 
typewriters; instrument cases; luggage; hand trucks 
and dollies; mailing containers. 

Reciprocating Parts. Anything that must be started, 
stopped, reversed in motion. Light weight and rigidity 


save power, reduce vibration. 


Mill Products Available 


Revere magnesium facilities are among the largest in 
the world. They offer sheet and plate, rod and bar, 
tube, extruded shapes, forgings and forging stock, in 


four different alloys. 


May We Assist You? 


The Revere Technical Advisory Service is at your com- 
mand, ready to help you take full advantage of the 
temarkable qualities of Revere Magnesium Alloys. 
Let us show you how to use them to modernize and 
improve your own product, how production can be 
speeded up by increasing machining speeds, how to 


form, weld and rivet, simply, economically. 
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Write for your complimentary copy of the new 
32-page booklet, “Revere Magnesium Alloys:and the 
Light Metals Era,’ now coming off the presses. 
Presents the basic facts about magnesium, plus de- 
tailed technical data on the physical, mechanical and 


working characteristics of the Revere Alloys. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 


MAGNESIUM-ALUMINUM DIVISION 
Executive Offices: 230 Park Avenue, New York 17, N.Y. 





Availability 


Magnesium facilities were developed to help 
win the war. Now the supply is adequate and 
many applications other than in aircraft are 
being approved. 

If your products can be improved by the 
use of Revere Magnesium alloys, we suggest 
you consult us about availability for civilian 


products. 














on technical training rehabili- 
tation. 


Lend-Lease exports of aircraft 
and parts from Mar. ’41. to May 
’44 are (in millions of dollars): 
United Kingdom 1,404; U. S. S. 
R. 1,124; Africa, Middle East, 
and Mediterranean Area 660; 
China, India, Australia, and 
New Zealand 565; and other 
countries 369. 


Top allied Ace, Col. Pokryshkin 
of the Russian Air Force, has 
downed -59 planes—48 while fly- 
ing Bell P-39’s. 


Comprehensive, 49-page brief 
on control and regulation of air 
avigation by state or federal 
government has been prepared 
by Judge Hal C. Thurman, gen- 
eral counsel for Braniff Air- 
ways for presentation before 
Public Utilities Commission of 
Colorado in hearing on rules 
and regulations governing air 
carriage through state. 


PAA announces pilots of China 
National Aviation Corp., 
subsidiary, have completed 20,- 
000th supply flight over the 
Himalayan “hump.” 


Plans for popular priced, liquid- 
type compass for postwar civil- 
ian pilots are announced by the 
Sherrill Research Corp. 


War Department reveals B-29 
‘‘Superfortress’’ has two bomb 
bays, rather than one. Large 
bomb load necessitated one bay 
extending forward of wing and 
another aft. 


General Electric announces de- 
livery of its 100,000th turbo- 
supercharger to U. S. govern- 
ment. 


Col. Miguel A. Liona, Chief of 
Staff of the Peruvian Air Force, 
and a-group of Peruvian officers 
have arrived in U. S. to tour 
AAF installations. 


CAA had, as of June 30, 536 
new route applications on file 
Proposed routes would add over 
half a million miles to present 
international systems. 


Regulations to make it easier 
to “convert” military pilots to 





employment status on commer- 
cial airlines are being readied 
~ § general inspection division 
ra) 


Wright reveals four ‘‘Cyclone” 
engines on a specific B-17 ‘‘Fort- 
ress’’ have set record of 1,134 
hr. 15 min. flying time without 
overhaul. 


A. F. Davis, vice pres. of The 
Lincoln Electric Co., has re- 
vealed that trucks flown over 
Himalayas are chopped into 
parts and packed for transport. 
On delivery, parts are welded 
back together. Beds of 2%4-ton 
trucks are cut in two before 
loading into. planes. 


Technical committee has been 
organized by ASTM to function 
in field of adhesives. 


In recent remarks to House, 
Congressman Chet Holifield 
(Calif.) proposed extension of 
airmail facilities to other-than- 
first-class mail. 


AMERICA AT WAR 


Aviation's Communique No. 33 


With air power continuing 
in the forefront of the victory 
push across France, the Allies, 
at this writing, not only had 
driven the retreating Nazis 
over the Seine and smashed 
beyond freed Paris but in addi- 
tion had landed an airborne- 
spearheaded army on _ the 
south coast of France. 

Quickly established, the lat- 
ter army is seen working 
toward junctures both with the 
armies to the north and with 
our forces driving to the top 
of Italy. 

Increasing air power enables 
Allied forces to continue stra- 
tegic bombing of German in- 
dustrial works at pre-invasion 
strength while building up tac- 
tical support of the ground 
forces. AAF-RAF superiority 





has driven the Nazi fighter 
front well back. 

Bomber concentration is on 
German oil production, the 
weak link in Hitler’s aviation 
whose breaking may start the 
inevitable collapse. It is in- 
dicated that during the past 
four months, oil supply has 
been the ceiling on Luftwaffe 
activity. 

Germany has been taking 
increased punishment due to 
Allied shuttle operations be- 
tween Italy, England, and 
Russian bases. First shuttle 
runs recently were made by 
all-fighter formations. Fighter- 
bombers, which are taking 
over the function of dive 
bombers in the Army, and 
medium bombers will add their 
devastation increasingly as the 
great Anglo-Russian squeeze 
narrows the range. 

Germany’s soft spot is oil, 
and Japan’s is steel for the 
building of ships. The Secre- 
tary of Navy estimates that 
one-third to one-half of Jap- 
an’s tonnage has been sunk 
or put out of action. The 
Allies believe the weakest link 
in Japan’s war machine is 
ships, and they are trying to 
break it. The B-29’s, as often 
as they can save up enough 
gasoline from the trickle over 
the hump, are hitting at Nip- 
pon steel production. 

There will be more gasoline 
very soon for the 20th Air 
Force. The new Burma Road 
carries more cargo than the old 
one did. But more important, 
the B-29’s can strike from 
islands now in Allied hands, 
drinking gasoline right out of 
the tanker. 

Martin B-26’s not long ago 
made the first American night 


BLACKOUTS TO ORDER 
to circle of plane described by body with head to center. Test can be 


For precise study of blackout reactions, subject (left) sits in cab of 


special centrifuge, Materiel Command 
readies himself for test run. 


aero-medical laboratory device, and 


He faces observer (right) who has tele- 


phonic communication with room from which apparatus is controlled by 
G. E. system. Floodlight in front of observer illuminates test subject for 
camera recording. To duplicate force of airplane pulling out of dive, 
causing blackout, cab swings outward, placing subject in position parallel 
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attack; RAF has been going 
out of character, too—hitting 
by daylight. 

The War Department at last 
let out the secret that the 
Russians have been taking de- 
livery of American planes at 
several bases in Alaska and 
Canada, 

New weapons and methods 
are being unclassified from 
time to time. More is told of 
airmen’s flak suits of mail, and 
supplementary metallic shawls 
and blankets which are saving 
lives. ‘There will be further 
details in the field of radar 
before long. Fighter planes in 
Europe are re-fueling and re- 
loading guns in 20 min., mak- 
ing shorter sorties but putting 
in satisfactory air time—with- 
out drop tanks. 


* CALLING NAMES + 


Juan T. Trippe is re-elected 
president of Panam, and Pres. 
ton F. Bush, Vernon F. Taylor, 
and Howard B. Dean are elected 
directors. 


William H. Miller, operations 
manager, and Willis G. Lips- 
comb, general traffic manager, 
have been elected assistant vice 
presidents of American Airlines 
in their respective departments. 
Both have been with AA since 
its organization as American 
Airways in 1980; prior to that 
both had been with predecesor 
companies. Four regional v.p.’s 
have also been named: A. R. 
Bone, Western Regio», Los 
Angeles; M. D. Miller, Southern 
Region, Dallas and Ft. Worth; 
L. W. King, Central Region, 
Chicago; and W. N. Bump, New 
England Region, Boston. 


Edward V. Whallon has been 
named district traffic manager 
for United Air Lines at Boston 
as first step in UAL’s Boston 
expansion preparatory to estab- 
lishment of direct service to 





that city. Meanwhile four staff 


stopped by subject, at will. Special instruments attached to subject record 
reactions. Included are electro-cardiograph, brain-wave recorder (seen 
on head), and photo-electric eye for measuring tissue blood volume, pulse, 
and respiration. Alertness and state of consciousness are determined by 
time required for subject to throw switches which turn off reaction- 
timing lights and buzzers on panel. (AAF Materiel Command photos.) 
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a Fees 


changes in Pacific Coast offices 
were made: John Standish, 
Oakland district manager, be- 
comes Portland district man- 
ager, succeeding William R. 
Thigpen who is receiving a new 
assignment in the east; Jack 
Misselhorn, Sacramento district 
manager, Succeeds Standish at 
Oakland; and Max King trans- 
fers from Seattle to Sacramento. 


James L. Straight, formerly di- 
rector of the Production Di- 
vision of the AWPC, has been 
made Los Angeles manager for 
the Aircraft Manufacturers 
Council and its parent organiza- 
tion, the Aero Chamber of 
Commerce. 


Jack Frost has been appointed 
assistant to Lowell H. Swenson, 
manager of the National Aero- 
nautic Assn. 


Ross Taylor has become UAL 
Akron district traffic manager. 
Miss Norma E. Craig becomes 
UAL’s promotional advertising 
representative in N. Y. C 


James H. Wyld, research engi- 
neer of Reaction Motors, has 
been elected president of the 
American Rocket Society. Other 
officers: Roy Healy, vice presi- 
dent; Dr. G. Edward Pendray, 
secretary; Cedric Giles, editor 
of ‘Astronautics’; and Dr. 
Samuel Lichenstein, 


Maj. Vernon M. Dennison re- 
turns from Army to Penn-Cen- 
tral, to serve as coordinator of 
production scheduling in main- 
tenance and overhaul. 


C. Bedell Munro, Penn-Central 
president, has been appointed 
chairman of Airlines Div., Na- 
tional Industrial Information 
Committee. 


W. H. MacLean, treasurer-con- 
troller of Curtiss-Wright, Louis- 
ville, has been elected president 





_ Obituary 


James C. “‘Bud’’ Mars, pioneer 
in ballooning and aviation. In 
1892, he made his first public 
parachute leap from a balloon, 
and during 1901-02 he. gave 
similar exhibitions on a world 
tour. He made his first solo 
flight in a Curtiss plane .in 1908, 
and in 1911 gave Emperor Hiro- 
hito his first plane ride. Dur- 
ing World War I, as a lieutenant 
in Signal Corps, he trained many 
pilots. In later years he built 
an airport and conducted an 
aviation school in New York. 


Sadi Lecointe, veteran French 
aviator, whose flying activities 
date back to 1911. He estab- 
lished altitude and speed rec- 
ords, and in 1920 won Gordon 
Bennett Cup Race. In World 
ar I, he tested planes for 
French government, and subse- 
quently he held posts as In- 

ctor General of Civil Avia- 
on, and as Base Commander of 


‘French Air Force in Africa. 


Nikolai N. Polikarpoff, promi- 
nent plane designer and Soviet 
Official He made many con- 
tributions in developing fighter 
Planes and armament, also was 
wellknown for his design of a 
fabric-covered biplane adaptable 
for combat, hospital, and supply 
Services. He received numerous 
decorations from USSR 


J. M. Miller, chief engineer, air- 
craft carburetor section, Ben- 
dix Products Div. He was a 


graduate of University of Cin-|C 


cinnati, served in army during 
orld War I, and later was 
carburetor engineer with ex- 
Derirnental aviation engineering 
division at McCook Field. In 
1927, he joined Stromberg Car- 
buretor Co., which later became 
Part of Bendix Products Div. 


treasurer. | Ltd 


of the Louisville Control of the 
Controllers Institute of America, 
and Laurence A. Smith, con- 
troller of McDonnell. Aircraft 
Corp., is named to the same of- 
fice of the St. Louis Control. 
Lockheed’s comptroller, Dudley 
E. Brown, was named second 
v.-p. of Los Angeles chapter. 


Henry S. Stillwell, of Univer- 
sity of Kansas Dept. Aeronauti- 
cal Engineering, has been ap- 
pointed head of newly-created 
Dept. of Aero Engineering at 
Univ. of Illinois. 


Capt. R. S. Barnaby, USN, for. 
the past year chief engineer for 
Naval Aircraft Factory, Phila- 
delphia, has been made com- 
manding officer of Naval Air- 
craft Modification Unit, Naval 
Air Materiel Center, Phila. This 
unit, until recently located in 
Philadelphia Navy Yard, took 
over Brewster plant at Johns-* 
ville, Pa., and will carry on 
prototype modifications, special 
development projects, and some 
production modification. 


Gordon Dubberly, of Boeing 
Aircraft of Canada, was elected 
president of British Columbia 
Industrial Safety Council. Vice- 
presidents for coming year are: 
Anthon Lumley of Yarrows, 
Ltd., ictoria; and James D. 
Forrest, Burrard Drydock Co., 
. S. G. Daniels, of West 
Coast Shipbuilder, Ltd., was re- 
elected secretary-treasurer. 


Mason Britton, formerly v.-p. 
of McGraw-Hill Publishing Co., 
has been named Assistant Ad- 
ministrator of Surplus War 
Property Administration, to 
have general supervision of dis- 
posal of all types of surplus 
property for which RFC is dis- 
posal agency. 


Maurice H. Crim has been ap- 
pointed to newly-created posi- 
tion of superintendent of com- 
missary for Braniff Airways. 
and Maxine Keir has_ been 
named chief hostess for system. 


Wesley J. Hennessy, supervisor 
of training program for engi- 
neering aides at Grumman, has 
been made assistant to Dean of 
Engineering, Columbia  Uni- 
versity. 


William K. Swigert, manufac- 
turing advisor, has retired from 
active service with Curtiss- 
Wright Corp., Propeller Div. 


E. O. Locher has assumed gen- 
eral managership of Airplane 
Mfg. & Supply Corp., in addi- 
tion to his duties as secretary- 
treasurer. 


Earl R. Southee has been named 
manager of aviation section of 
Hilliard Corp. Elmira, N. Y. 
He comes to Hilliard from CAA, 
where he served as Ass’t. Di- 
rector of War Training Service. 


Arthur Gordon Green, for past 
28 yr. with Norton Co., has 
been appointed sales manager 
of Bay State Abrasive Products 
Co., Westboro, Mass. 


Capt. Olaf S. Abrahamsen, PAA 
master pilot, established east- 
to-west PB2Y record of 19 hr. 
89 min., some 2 hr. under previ- 
ous time, between undisclosed 
British base and LaGuardia 
Field. ‘‘Coronado” carried 10 
passengers, 2,899 Ib. of mail, 
and crew of 9. 


Edward L. Bertram, for 2 yr. on 
active duty as captain in Ord- 
nance Dept., has returned to 
Automatic Transportation Co., 
division of Yale & Towne Mfg. 
0., at Chicago, where he again 
becomes sales promotion and 
advertising manager. 


Sherwood L. Gish has been made 
Northwest Airlines district traf- 
fic manager in Portland, Ore., 





where NWA will soon restore 





service. 
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By BLAINE 


and their fresh viewpoint 


planes. 


so on. 


time. 


CAA tends to favor it. 





THE WASHINGTON 
WINDSOCK 


STUBBLEFIELD 


Big-name companies, having permanent-career jobs 
to offer, are luring key men out of aircraft plants, some 
intentionally, some inadvertently. The departing key 
men fear being dropped when stop orders come; other 
companies want their aircraft experience in materials 


The problem is so serious that some big aircraft com- 
panies have appealed to Washington. 


Stunt boys will be boys, and CAA is already after 
them. Returning service pilots are crashing them- 
selves in borrowed grasshoppers. 
era is one reason why official recommendations are 
made against the sale of surplus military training 


A lot of people use horses, or boats, or automobiles, 
yet they have no common interest. 
lation experts in Washington are beginning to think 
there is no point in trying to wrap up all air law in 
one bill. Maybe there should be a private pilots act 
of 1945, then a special fixed base operators act, and 


Once in a while war wipes out something at the right 
F’rinstance a program was getting started in 
41 to put air location marks on roofs, then the war 
came along and it was erased so the Germans and 
Japs who were coming over here couldn’t find Chicago. 
Thus the field’s now entirely clear for a more advanced 
form of marking program—and it looks as if the idea 
for a coordinated “latitude and longitude” system of 
“air addresses” via contact landmarks will be okay. 





on durable goods design. 


Fear of a new stunt 


Some air legis- 








Rudolf Beck has been made 
chief engineer of the American 
Instrument Div., Manning, Max- 
well & Moore. Albert W. Cole- 
man is appointed to new posi- 
tion of sales manager for Man- 
ning, Maxwell & Moore, Inc., 
and will headquarter in Bridge- 
port. Paul M. Rolli, former 
Pacific Coast rep, succeeds 
Coleman as Pacific Coast dis- 
trict manager. Other personnel 
changes: L. E. Gebbart  be- 
comes Mid-Atlantic district 
manager at Philadelphia, Pa.; 
Charles Stephan is manager of 
new Electro-Mechanical Div.; 
Lee P. Stillman becomes mana- 
ger of Tulsa Products Div.; 
James O’Connor becomes sales 
engineer for Ashcroft Gauge 
Div.; and E. M. Dunlap becomes 
manager of distributor sales. 


Frank E. Bell has been ap- 
pointed technical service engi- 
neer for Hycar Chemical Co. 


E. E. LeVan is elected presi- 
dent of Haynes Stellite Co., a 
unit of Union Carbide & Carbon 
Corp., succeeding late Francis 
F. Gormely. 


E. J. DelVecchio has been made 
field sales manager Progres- 
sive Welder Co., and Harry S. 
Rose has been named sales 
manager for Detroit district. 


Howard P. DeVilbiss has become 
president and general manager 
and Allen D. Gutchess becomes 
board chairman and_ active 
senior executive, DeVilbiss Co. 


James R. Longwell has been 
made director of engineering 
and research for Carboloy Co 





« CANADIAN NOTES « 


By James Montagnes 
Canada has announced that it 


is acquiring, for nearly $120,- 
000,000, full sovereignty over 
airfields built as a wartime 
measure in the Dominion’s 
northland. Of this sum nearly 
$77,000,000 was being repaid to 
the U. S. for permanent instal- 
lations and work done on air 
bases on the Northwest and 
Northeast Staging Routes. Can- 
ada’s intention to take over the 
Northwest Route was  an- 
nounced some time ago. Fig- 
ures released show that the U. 
S. spent about $35,000,000 on 
the Hudson Bay and Hudson 
Strait route, of which Canada 
is repaying $27,460,000. U. S. 
will also receive $543,000 for 
installations at Goose Bay, Lab- 
rador, and $3,700,000 for instal- 
lations and work done at Mignan 
on the north shore of the St. 
Lawrence River. 


Returning Canadian airmen 
have been advised by Munitions 
& Supply Minister Howe not to 
buy used military aircraft to 
set up commercial air routes. 
He stated war veterans would 
be wiser to purchase suitable 
commercial aircraft built for 
that purpose. 


An air route from Canada to 
New Zealand and Australia is 
being considered by the Cana- 
dian government. Operation 
will be by either Trans-Canada 
Air Lines or a subsidiary com- 
pany of the government-owned 
transport concern. 
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living a Long life 


The characteristic you demand in a capacitor is long life. And in this all- 


important matter the record of Tobe Capacitors is an enviable one, with 
almost complete absence of “returns.” 


Lasting stamina is built into Tobe Capacitors through every step in their 
manufacture and is cross-checked by frequent, rigid inspections. Electrical 
ratings are always on the conservative side. Research is continuous in the 
search for an even better way, ah even higher standard. 


Type OD Capacitor (illustrated below) is manufactured in the careful Tobe 
way. Mineral oil impregnated and filled, in a streamlined drawn container, 
hermetically sealed. Designed for operation under a wide temperature range. 
Why not place your capacitor problems before Tobe engineers? Inquiries 
receive prompt, intelligent service. 


SPECIFICATIONS—TYPE OD* CAPACITOR 


RATINGS : 
LO N G L i F E 600 VDC Single Units .05, 0.1, .25 Mfd. 
Dual Units 05, 0.1 rn 


ASSURED Triple Units  .05, 0.1 


1,000 VDC Single Units -05, 0.1 
Dual Units .05, 0.1 
Triple Units .05 


STANDARD CAPACITANCE TOLERANCE—plus or minus 20.%** 
TEST VOLTAGE—twice DC rating 

GROUND TEST—2,500 Volts DC 

OPERATING TEMPERATURE—S 5° F. to 185° F. 


SHUNT RESISTANCE : 
-05 to 0.1 Mfd.—20,000 Megohms 
.25 Mfd. —12,000 Megohms 


POWER FACTOR—1,000 cycles—.002 to .005 


CONTAINER 'SIZE : : ees 
Width 9/16”, length 1-11/16”", height 1-17/32” a small part in victory 


MOUNTING HOLE CENTERS—2-1/8 ° TODAY 
Illustration shows capacitor with bottom terminals. Capacitors also available with top terminals. a big part in industry 


*Data sheets showing complete code number for units having a specific capacitance value and volkt- 
age ratings available on request. **Other tolerances available. TOMORROW 
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Aviation Manufacturing 








July Aircraft Unit Production Down to 8,000; 


War Dept. Orders New 


Emphasis on Big Craft 


... Industry advises Congress regarding war-to-peace 


steps . . . Chamber's 


move against plane-dumping 


.. » Will plants come inland? ... How ACCA is girded 
for policy job ... G.E. to "up" jet turbine production. 


The Aircraft unit production 
sump of 59 percent—from 
8,049 in June to 8,000 in July 
—was caused by hot weather, 
holidays, and a continued 
manpower pinch. War chiefs 
were neither surprised nor 
alarmed about the few planes 
they didn’t get, but such let- 
downs, symptomatic of com- 
placency, upsets them. Air- 
plane production has been 
stabilized at about 8,000 units 
per month. Output for August 
is scheduled at 8,274, a reduc- 
tion of 3 percent under the 
previous program, mostly in 
small planes. 

Today, manpower and ma- 
terials resources rated at the 
equivalent of two or three 
thousand more smaller units 
per month are going into four- 
engined bombers, which are 
now rolling out at a rate well 
above 1,000 per month. Four 
delivered B-29’s were not 
counted in the July total, be- 
cause of new tally rules. 

Although manpower is get- 
ting tighter, many green work- 
ers have improved their effi- 
ciency, and the technique of 
job breakdown for simplicity 
is helping boost pounds-per- 
worker. Labor turnover, grow- 
ing worse for two years, seems 
to have leveled off. In Apr. 
1942, it was 3.72 per 100 work- 
ers per month; the Apr. 1943 
figure was 4.62; Mar. 1944, 
4.57; and Apr. 1944, 4.32. 


New Emphasis on Big Craft 


The War Department has 
announced changes in the air- 
craft production program nec 
essitated by the shifting em- 
phasis from land and amphi 
bious operations to air war. 





The changes call for increased] 
Production of large bombers]. 
and big troop transports. Out-| | 
and |: 


put of P-47’s, B-24’s, 
C-46’s has been cut in favor 
of increased production of the 
B-29, “Superfortress,” and the 
new huge Convair 


telease of 100,000 workers by 
the end of 44, 20,000 of whom 
will be released immediately 
for other work. 


Industry Advises Congress 
On War-to-Peace Steps 
Involved problems of transi- 


in from war to peace con- 
fronted Congress upon its re- 





turn from vacation. On hand 
to advise Capitol Hill concern- 
ing aircraft, biggest single 
arms category in the war, was 
the Aeronautical Chamber of 
Commerce. Four leadars of 
the industry—E. E. Wilson, 
vice chairman of United Air- 
craft and chairman of the 


Chamber; Harry Woodhead, 
president of Consolidated 
Vultee; Joseph T. Geuting, 


vice president of General Air- 
craft; and J. Carlton Ward, 
Jr., president of Fairchild— 
presented main provisions of 
the plan before the Senate 
War Contracts subcommittee. 

The industry recommended 
peacetime maintenance of 
Strong airpower backed by 
continuing technical develop- 
ment, also unemployment'¢om- 
pensation for a majority of 
the 2,100,000 workers in air- 
craft, and free transportation 
home. On the. other hand, 
the industry opposes separa- 
tion pay (while labor lead- 
ers demand it). 

Further recommended: Im- 
mediate use of engineering 
tools, and plans for basic de- 
velopment of postwar prod- 
ucts; right of manufacturers 
to buy government plants, or 
manage them as stand-bys for 
any emergency; and handling 
of all policies on disposal of 
surplus planes and equipment 
by one agency to be created 
by legislation. (It is noted 
that the Surplus War Prop- 
erties Administration, under 


RFC, now handling surplus 
planes, is executive agency). 


B-32| = 
bomber. Also announced were| : 
labor re-allocations. involving] | 








In addition, the industry 
stated that plane sales should 
be handled by manufacturers 
who originated design; all 
classes of trainer planes should 
be given to schools and col- 
leges for military training 
only; major components of 
planes abandoned overseas 
should not be returned because 
many of them are “danger- 
ous” and unsuitable; military 
planes of new design should 
be continued in production, 
and development of experi- 
mental types should likewise 
be continued; and cutbacks in 
production should be coordi- 
nated between Army and 
Navy to help fill up capacity 
released by either service, with 
cutbacks to be effective first 
in temporary facilities, such as 
those of the automobile indus- 
try, which have other markets 
awaiting them. 

Finally, 60 to 120-day notice 
should be given on cutbacks, 
and cutbacks should not in- 
terfere with future production 
of types of aircraft still in 
demand by the military; light 
liaison type planes should be 
sold, but not to dealers for 
speculation, it being held that 
trainers are not suitable for, 
and should not be sold to, 
civilians; and also regulation 
should be relaxed to the point 
that personal flyers will be 
no more restricted than are 
motorists. 


Chamber’s Move Against 
Plane Dumping Favored 


The Aero Chamber’s recom- 
mendation that the industry 
be protected against unloading 
of surplus planes is supported 
by Under Secretary of War 
Patterson, who told the Sen- 
ate War Contract Committee 
that surplus planes should be 
sold “in a way that will not 
have a bad effect on the mar- 
kets of the aircraft industry.” 


Artemus L. Gates, Assistant 
Secretary of the Navy for Air, 
agreed with Patterson and 
with the Aero Chamber on 
most points. He called for 
maintenance of peacetime air- 
power; for maintenance of cer- 
tain war plants as essential 
stand-bys; maintenance of 
overseas air bases; preserva- 
tion of a strong aircraft man- 
ufacturing industry; and also 
orderly expansion of domestic 
and international air trans- 
port. 


How ACCA is Girded 
for Policy Job 


For more than a year the 
aircraft industry has been 
working toward establishment 
of a strong trade organization 
which could serve as a vigor- 
ous spokesman in the troublous 
shift from war to peace. The 
Aircraft War Production 
Councils were not legally con- 
stituted to do a policy job. 

The Aeronautical Chamber 
of Commerce, with strong new 
leadership, is being reorgan- 
ized—to handle the transition 
work and the important initial 
peacetime leadership. 

ACCA, as newly set up, con- 
sists of two Councils: The 
Aircraft Manufacturers Coun- 
cil, and the Personal Aircraft 
Council. AMC is in two sec- 
tions, on each coast. Harry 
Woodhead, of Convair, is 
chairman of the Western Re- 
gional Executive Committee, 
and R. E. Gillmor, of Sperry 
Gyroscope, is chairman of the 
Eastern Committee. Member- 
ship of both Councils totals 17 
major companies. Each Re- 
gional Executive Committee 
meets once monthly. AMC 
has seven authorized com- 
mittees. 

Just now AMC is primarily 
concerned with termination 
and reconversion. A Contract 
Termination Unit has been 
formed, which will work with 


-|government agencies involved. 


Three specialists have been as- 
signed to full time with this 
unit. 

The Personal Aircraft Coun- 
cil succeeds the earlier Per- 
sonal Aircraft Committee, 
which is now chiefly concerned 


” lin developing a small airfield 


|| program. 


The former departments of 


| the Chamber have been reor- 


ganized as ‘service bureaus: 
Economic, technical, traffic, 
etc. 

The Airworthiness Require- 


"| ments Committee of the Aero 


DESIGN FOR DISTANCE 


Compact arrangement of 20 Goodrich wing and bomb bay self-sealing 
cells are shown in this typical layout for a smaller bomber, illustrating 


thorough fuel-space utilization for long range operation. 
exactly tailored to fit specific compartment. 


employed in larger craft. 






AVIATION, September, 1944 


Each cell is 
Many more cells are 





Chamber of Commerce is de- 
veloping a program of inter- 
national uniformity of air- 
worthiness requirements so 
that aircraft may move freely 
from one country to another. 
Conditions which should gov- 
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ern admission of foreign air- 
craft into the United States 
for sale to private purchasers, 
also regulatio of foreign air- 
lines operating into and within 
this country, are being con- 
sidered. 

Will Plants Come Inland? 

Long controversy is ex- 
pected on the question of lo- 
cating aircraft plants inland 
for easier defense against any 
future attack on this conti- 
nent. Some influential officers 
in both Army and Navy are 
favoring the move; some op- 
pose it. Managements of the 
inland plants cite plentiful 
rural manpower, easily shifted 
to aircraft work, with a mini- 
mum of union trouble. But 
the parent companies of nearly 
all inland branches are on the 
coasts and will want to keep 
their businesses there. In a 
showdown, Army and Navy, if 
united for inland location, 
would have the advantage over 
Congress, which might be ex- 
pected to be divided along 
state lines. 


G.E. to “Up” Jet Production 


Broader developments in the 
jet propulsion field are evi- 
denced by General Electric’s 
announcement that its second 
largest wartime plant, built 
two years ago for manufacture 
of war equipment and no 
longer required, is being con- 
verted for the production of 
jet propulsion aircraft tur- 
bines. The plant has 600,000 
sq.ft. of floor space. However. 
since output here will not be 
sufficient to meet government 
needs, G.E. has turned over 
drawings and specifications to 
another large corporation (un- 
named) which has been man- 
ufacturing aircraft engines. 


Plan for Worker Benefits 


Plan for postwar benefit of 
veterans and unemployed war 
workers has been outlined by 
Col. Willard F. Rockwell, 
board chairman, Timken De- 
troit Axle Co. Proposed is 
system of withholding, from 
gross income (after taxes and 
normal profit and before re- 
negotiation) an average week’s 
wage for each month of con- 
tinuous employment, with a 
maximum of 24 wk. wage for 
employees or ex-employees in 
service who have worked 2 yr. 
or more. 


* ASSEMBLY LINES « 


Weatheread Co., Cleveland pro- 
duces .its 160,000,000th aircraft 
fitting, averaging more than a 
=e a week since Pearl] Har- 
or. 


Pratt & Whitney rolls final 600- 
hp. single-row ‘Wasp’ engine 
from assembly lines in East 
Hartford, switching facilities to 
peppuation of  higher-power 
u a 


WPB figures show Convair’s Ft. 
Worth plant has reduced B-24 


man-hours by a total of 56 per-| wi 


cent. 


; 
5 


2 
Pacific Railway Equipment ¢€o,, 
Los Angeles, has changed name 
to Preco, Inc. 


B. F. Goodrich Co.’s new che:))j- 
cal division is located in Rose 
Building, Prospect Ave. ; 
Ninth St., Cleveland. W. §, 
Richardson, formerly of ec: 
pany’s Akron offices, is gen-r 


| |}manager. 


GYRO VISUALIZES PLANE’S ATTITUDE 


New Sperry attitude gyro provides pilot with precise position indications 
through 360 deg. of roll and pitch by giving visual indication with 


reference to earth’s surface in all possible attitudes of maneuvers. 


Par- 


ticularly valuable in complicated aerobatics, gyro is adaptable to all 


types of planes. 
luminescent paint is visible through 


sphere has white upper half and black lower half. 


latitude lines, with inscribed short 


spherical surface and indicate pitch angle. 


Reference pattern marked on stabilized sphere with 


masked opening of case. Indicating 
Contrasting color 
10-deg. marks, increase concept of 
Contrasting color vertical 


meridian line gives roll angle indication with reference to fixed index on 
mask. Black and white lateral lubber line across center of mask opening 


provides basic pitch index for reference to pattern of sphere. 


national News photo.) 


(Inter- 





Chandler-Evans Corp. delivers 
}0,000th Ceco carburetor to AAF. 
Plant was started only about 
two years ago. 


Final Douglas SBD ‘‘Dauntless’”’ 
—5,936th—rolls from El Se- 
gundo plant’s assembly lines to 
be succeeded by faster, longer 
vange dive-bomber. 


Boeing opens new $650,000 em- 
ployee cafeteria and food center 
at Seattle plant. 


Willys-Overland gets contract 
for approximately 5,000 gas 
tanks, some 1,000 C-46 vertical 
fins, and undisclosed number of 
carburetor air intakes for SB2- 
C’s. Output of F6F landing 
gears has been upped 80 percent 
during past six months, primar- 
ily through change in welding 
process. 


Hycar Chemical Co. cuts syn- 
thetic rubber prices 10 percent 
—fourth drop since Aug. 1941. 


Navy has_ selected Lawrance 
Aeronautical Corp., Linden, N. 
J., to manufacture two different 
types of automatic pilots. Mean- 
time, Pres. Rowland Burnstan 
states the company has con- 
tracted to do research work for 
various other governmental 
agencies. 


AWPC West announces drafting 
of a “Standard Quality Manual’”’ 
providing uniform set of defini- 
tions covering quality of air- 
craft parts and materials. It will 
be used by all major West Coast 
airframe companies and their 
outside production sources. Illus- 
trated by drawings, photos, and 
cartoons, handbook is 188 pages 
in length. 


Final B-25 “‘Mitchell’’—the 
3,208th-—-recently came off line 
at North American’s Inglewood, 
Calif., plant. Facilities now go to 
P-51 “Mustangs.”’ 


Eclipse Machine Div. of Bendix 
ll take over operation of U. S. 





Navy - Remington - Rand ‘“‘N” 





plant.at Elmira, N. Y., as agency 
for AAF, in order to expand 
production of B-29 equipment. 
New designation of facility will 
be Eclipse Plant No. 8. 


* FOR THE RECORD x 


Eagle Parachute Corp., Lancas- 
ter, Pa., has appointed Lynn- 
Fieldhouse Advertising Agency, 
Wilkes-Barre, Pa., and New 
York City, its advertising and 
merchandising counsel. 


His own office as consultant 
economist, in Heurich Building, 
1627 K St., N. W., Washington 
(6), D. C., has been established 
by John Howard Payne, former 
manager of economic develop- 
ment of Aero Chamber. 


Atlantic Refining Co. has com- 
pleted new high octane catalyst 
cracking plant at Breeze Point 
refinery, Philadelphia. 


Roller Bearin Co., 
Steel & Tube Div., anton, 
Ohio, has appointed Brace- 
Mueller-Huntley as sales repre- 
sentative for its stainless steels. 


Timken 


John S. Barnes Corp. has moved 
eastern sales office from 250 W. 
57 St., N. Y. C., to Industria] 
Office Building, 1060 Broad St., 
Newark (2), N. J. E. C. Haw- 
kins continues in charge. 


Whiting Corp., Harvey, Ill., has 
sppoiniee Cardinal Supply 
Mfg. Co., Sunderland | Bldg., 
Omaha, its Nebraska and West- 
ern Iowa sales representative 
for aviation equipment, cranes, 
foundry equipment, and metal 
working machinery. 


Western Electric Co. has leased 
Lane Bryant Building, 529 W. 
42 St., N. Y. C., for manufac- 
ture of military electronic 
equipment. H. ‘ Snyder, 
transferred from Bayonne & 
City Line plants, is superin- 
tendent of new plant. 


DeBothezat Fan Div., Ameri.: 
Machine & Metals, Inc., 
moved New York district 
fices from 100 Sixth Ave. 
Woolworth Building, 233 Bru: 
way, New York City. 7 
sidiary, U. S. Gauge Co., is ils 
located at new address. 


New companies: Day Aero- 
nautical Instruments, Inc., New 
Haven, Conn., E. W. Day, presi- 
dent; Rose Research Corp, 
(aircraft), New York. . 


Monarch Engineering & Mfg, 
Co., Baltimore, Md., has heen 
purchased by Fisher Furnace 
Co. Combined headquarters and 
manufacturing facilities will be 
in Fisher’s Chicago plants. 


Walter Kidde & Co., Belleville, 
N. J., has opened new sales and 
engineering office at 9507 Santa 
Monica Blvd., Beverly Hills, 
Calif. J. M. Noble, former 
manager of company’s aviation 
department, is district manager 
in charge of new office. 


Vickers, Inc., has established a 
West Coast test and service 
center in Beverly Hills, Calif, 
thus obviating necessity of re- 
turning units to Detroit plant 
for inspection, test and repair. 


* KNOW-HOWS x 


Nubun, a new synthetic latex 
rubber insulation, modified from 
basic Buna-S polymer, has been 
introduced by U. S. Rubber Co. 
for covering electrical conduc- 
tors. Stated to be perfectly cen- 
tered, it has high insulation 
qualities for its diameter, 
coupled with resistance to aging 
and destructive forces, due to 
the latex process, which, says 
company, does not affect mate- 
rial’s strength. Product is re- 
ported to retain 80 percent of its 
tensile strength and 85 percent 
of its elongation after 96:hr. ag- 
ing in an oxygen bomb, while its 
insulation resistance constant K 
is put at 54,000 after submer- 
sion in water at room tempera- 
ture. 


Toolite, synthetic thermo-setting 
plastic substitute for metal in 
many parts of dies, jigs, and 
fixtures, has been originated by 
Emric W. Berger, of Convair. 
Material, it is reported, may be 
machined as accurately as metal, 
while having cutting facility of 
wood, with compressive strength 
up to 20,000 psi. Also announced 
are Metlbond, metal-to-metal or 
metal-to-plastic glue, and Glaco, 
a paint-like rubber sealing com- 
pound adaptable to self-sealing 
tanks. 


Climb-milling. with single Car- 
boloy fly cutter increases output 
several hundred percent on_ni- 
chrome rocker arms, says Car- 
boloy Co. Feed is 7 in. per min. 
and cut 4 in. deep. Cutting speed 
of 550 sfpm. is used, and ‘finish 
is reported improved even after 
1,500 pieces are turned oii. 


Glenn L: Martin now uses modi- 
fications of Farnham roll form- 
ing machine to eliminate scum 
reduce operating hazards 5 
enable semi-skilled help to Dé 
used in place of experience” o 
erators. Chief changes are 
stitution. of micro foot swite 
for pull rope, solenoid brake = 
prevent, coasting, and Tr nu 
safety stops designed to perm 

control from any point on ma- 
chine. Invented by Paul H eye 
riman, this change is staied 





highly expedite productior. 
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THE SKYFREIGHTER WEIGHS IN! 


EWEST addition to American Airlines Flag- 
N ship Fleet is the Skyfreighter, carrying a 
useful load of 8826 pounds over American’s 
transcontinental route. 

The Skyfreighters are among the twenty-five 
planes now being returned to American Airlines 
by the Army and are actually the Flagship Sky- 
sleepers which the Army took over in the spring 
of 1942. They have been put through a complete 
conversion program by American to provide 
facilities best adapted to carrying cargo based 
upon American’s long experience as an air cargo 
carrier. 

Here a Skyfreighter is officially weighed-in 
before she starts on her maiden flight. With scales 
under each of the landing wheels and another at 
the point from which the ship is suspended, the 
job is done quickly and easily. Regular weighing 
is important because airplanes, too, grow heavier 
as they grow older. 


From July, 1941 to June, 1944 the average 
useful load carried by American Airlines Flag: 
ships has increased more than 50%. This extra 
load, made up of passengers and cargo, means 
extra work for tires. It makes tire quality and 
tire care more important than ever. 


BY READING THE WEIGHTS recorded under each land- 
ing wheel and at the point of suspension, the total is ¢ :ickly 
calculated. With every ounce of pay load needed for wrtime 
cargo, accurate weighing is more than eyer necessary. 
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HOW AMERICAN AIRLINES CONSERVES TIRES 
WHILE ITS 90 PLANES DO THE WORK OF 82! 


ad 


IN JULY, 1941, American Airlines operated 82 planes, a daily 
average of 7 hours and 39 minutes. In June, 1944, the Flagship 
Fleet consisted of 50 planes, with each plane scheduled for 13 
hours active service every day. In 1941, the 82 planes turned in 





SERVICE INSPECTION ...Whenever a Flagship rolls up to 
an American Airlines Terminal, one of the regular procedures 
followed by the ground crew is to give the tires the “once over” 
and report any signs of trouble at once. 





GENERAL INSPECTION... At general inspection, every Flag- 
sip is checked over to the last detail by expert mechanics skilled 
i each specialized operation. Wheels are removed and tires, 
brakes and axles inspected. Where necessary, tires are removed 


605 hours of scheduled service. In 1944, the 50 planes worked 650 
hours. That’s one big reason why American has a maintenance 
department of over 3000 men and women...to keep the Flagship 
Fleet always at peak efficiency. 


LINE (OR BASE) INSPECTION. . .Whenthe Flagshipreaches 
its final terminal for the day, radio equipment, fuel and oil are 
checked. Landing gear, fuel, hydraulic and electrical systems and 
other vital parts are inspected, 


and checked inside and out. Injured tires are returned to the 
manufacturer for repair. Smooth tires are returned for new treads. 
Under this carefully organized and rigidly supervised procedure 
tire failures at American are practically a thing of the past. 
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WITH FLAGSHIPS LANDING on an average of once every 


hour instead of once in two hours and with pay loads 50% greater 


Bee, 
Se SR. oe 


pp 


OF A U.S. ROYAL 


on the Flagship Fleet 


Every tire that ever flew on an American Air 
lines Flagship has its own life line or Tire Lo; 
filed away where it can be referred to instantly 
From the day that a 17.00 x 16 U. S. Royal Ai: 
plane tire is mounted on a Flagship until it i 
removed for recapping and finally discarded 
after having given its full service, the Mainte- 
nance Division of American Airlines keeps iis 
life history hour by hour and plane by plane. 
As synthetic rubber airplane tires with bodies 
of rayon replace natural rubber tires, the back- 
log of test experience already accumulated by 
American and recorded on Tire Logs will be of 
vital importance to airplane tire manufacturers. 
Benefiting from data like this, U. S. Airplane 
Tire engineers are finding new and better meth- 


than in 1941, these U. S. Royal Airplane tires have a bigger job 
to do than ever before—and they are doing it! 


IN THE RECORD SECTION of Ameri- 
can’s Maintenance Department, every tire 
has its own Tire Log. From the ship’s log, 
the record clerk transposes each step in the 
tire’s life from original installation to final 
removal. 


SERVING THROUGH SCIENCE 


THIS IS THE LIFE LINE of a U.S. Royal 
that made better than 700 landings before 
it was sent to the “U.S.” Tire Factory at 
Detroit for recapping. If the tire body is 
still in good condition, a new tread will be 
applied and the tire put back in service. 


ods and materials to build lighter, stronger, 
safer tires. 


THERE IS A TIRE LOG on file for every 
tire that ever flew on an American Air] ines 
Flagship. From these records, data are -up- 
plied to airplane tire makers helping t!iem 
to design stronger airplane tires to c:rTy 
the greater loads of today and tomorow. 


TO SPEED THE VICTORY 
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Approval of Northwest Airlines Extension 


Will Add Fourth Transcontinental Service 


. . « Finish AA-AEA hearings .. . PAA plans low-rate 


postwar service to S.A. 


. - - Notes on airline seat 


impasse . . . CAA recommends doubling of nation's 
airports . .. Joint Airport Users meet in Capital. 


If CAB acts favorably on 
the examiner’s recommenda- 
tion and approves Northwest 
Airlines for extension from 
Milwaukee to New York (via 
Detroit and Cleveland), a 
fourth transcontinental airline 
will have been added to the 
domestic airway system. Trans- 
Canada, which will carry a 
fair portion of U. S. business, 
especially vacationers, may be 
regarded as a fifth coast-to- 
coast service. 

Northwest applied for exten- 
sion from Chicago to New 
York in 1941, and was turned 
down by the Board because 
Chicago was (and is) a traffic 
bottleneck, and because it de- 
cided the proposed service was 
not necessary in the public 
interest and would cost the 
government $400,000 a year. 
The examiner now approves 
the application because he 
finds that (1) the eight north- 
west states will retain much of 
their war-acquired industry; 
(2) a change of planes and 
one hour eastbound and two 
hours westbound can be saved 
between New York and Seat- 
tle; (3) the Chicago bottleneck 
is not an issue, since that city 
isn’t on proposed extension. 


Finish AA-AEA Hearings; 
Decision Awaited 


Hearings by CAB on joint 
application for purchase by 
American Airlines of a con- 
trolling interest in American 


completed. The examiner will 
make a recommendation to the 
Board in a few weeks, for or 
against. Export had been or- 
dered by the board, long ago, 
to divest itself of control by 
Export Steamship Co., in ac- 
cordance with law. The pro- 
posed merger with American 
Airlines was Export’s reply. 
Favorable action by the Board 
is predicted. 

Export, operating to Foynes, 
Ireland, over North and South 
Atlantic routes, has a certifi- 
cate to Lisbon, and has filed 
for routes via the Mediterran- 
ean to Bombay and via Brazil 
to South Africa. The Board’s 
decision on the Export-Ameri- 
can merger will have no bear- 
ing on foreign policy as be- 
tween a single foreign service 
and free competition. Reports 
to that effect are erroneous. 


Low-Rate Postwar Service 
To S. A. Planned by PAA 


Revealed in New York were 
PAA’s postwar plans for ex- 
pansion of its Latin American 
services. whereby travel time 
to Buenos Aires would be re- 
duced from the present 91 hr. 
15 min. to 21 hr. 25 min., while 
time to Rio would be scheduled 
at 19 hr. 50 min. rather than 
the present 66 hr. 

Postwar addition of a new 
fleet of 300-mph.-plus land 
craft, one type to carry 108 
passengers and a_ smaller 
model to accommodate 60 
passengers, would found the 
expedited service. Addition 
of the new planes, states PAA, 
will increase the company’s 
present passenger-mile trans- 
port capacity in Latin America 
more than 100 times. 

It was not announced which 
company, or companies, would 
make the new planes. 

New air fares on the long 
distance routes would then be 
brought as low as 3%c. per 
mile, according to the com- 
pany, and it sees per-ton-mile 
rates for cargo averaging 
25.4c., with slow-classification 





air freight destined for the 











Export Airlines have been 
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most distant centers even go- 
ing as low as 10c. per ton-mile. 
Earlier in a New York meet- 
ing called by ATA’s Air Cargo, 
Inc., and attended by airline, 
Railway Express Agency, and 
CAA representatives, views 
were also expressed on the 
lowering of air cargo rates fol- 
lowing the war. With new 
airline equipment, rates were 
seen dropping to about 30c. 
per ton-mile, and there was 
further belief that cargo would 
subsequently be air-carried be- 
tween 5 and 10c. a ton-mile. 


Re “Chosen Instrument” 


A new five-man working 
committee of the Airlines 
Committee for United States 
Air Policy has been set up to 
increase pressure on the gov- 
ernment against PAA’s 
“chosen instrument” proposal. 
A hard fight over this ques- 
tion continues in Congress, 
with the “free competition” 
side leading by a narrow mar- 
gin. Until and unless Con- 
gress changes the law, the 
CAB is bound to support com- 
petition among the airlines “in 
the public interest.” 


Foreign Policy Picture 


There has been no material 
change in the long effort to 
establish foreign policy with 
reference to reciprocal rights 
of entry, right of passage, 
cabotage, and use of bases. At 
present the United States and 
England ar? working under a 
15-yr. agreement reached in 
ce nferences in 1935-1937, be- 
tween this country, Canada, 
Ireland, and the United King- 
dom. Any nation can give 60 
days notice of intent, and 
withdraw in2yr. The agree- 
ment is informal and is not 
codified. One provision is 
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GLOBE-SPANNING ROUTES OF OUR MILITARY AIR SERVICES 


Ba on recently released details, these maps depict 
de scope of Army and Navy air transport 


operations. NATS map (top) shows Navy's routes and 
ATC map (above) traces Army’s global coverage. 


that the carriers of England 
and the United States shall 
make no more than two weekly 
trans-Atlantic round trips. 


Notes on the Airline 
Seat Impasse 


The scramble for seats on 
the airlines at last ended in a 
showdown between the Office 
of Defense Transportation and 
the Army. J. Monroe Johnson, 
ODT director, sent a letter to 
Robert A. Lovett, assistant 


> |Secretary of War, suggesting 


that strict limitations called 


“\for by the President in his 
memorandum to the Army in 
May, 1942, are not being ad- 


hered to. 

Not long ago the Post Office 
Department won its point for 
more transport facility for air- 
mail on scheduled delivery. 





(Continued on page 215) 
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The Return of the Gray Goose 


A SHORT TIME AGO her upturned nose had been set toward the 
West and the repair shops of Pan American World Airways in 
New York. After a year as a survey plane for the Airport De- 
velopment Program in Equatorial Brazil, the Gray Goose was 
slated for a complete overhaul with special attention to her 
fabric covered wing and tail surfaces. 


For the steaming heat of a tropical jungle is the natural habi- 
tat for fabric consuming micro-organisms, and it had been Pan 
American’s experience that many Clippers have to be recov- 
ered after as little us four months’ service in such an environment. 


But now the Gray Goose was back—ready for another tour 
of duty—and the only repair she had required was a good wash- 
ing. After a year of taking ail that Brazil had to offer in 
heat and moisture her fabric surfaces were as strong as 
when she left the assembly line. 


The wing and tail surfaces had been finished with EMYCcEl 
the rot-proof fabric finish. Special ‘fungicides incorporated i 
EMYCEL prevent fabric rotting caused by fungus spores whic 
are specially prolific in the tropics and which propagate readi 
in the fabric-enclosed areas of wings and control.surfaces. 
these areas exist the ideal conditions for fungus growth—warni 
and high humidity. 


In addition to fighting off mildew, EMYCEL’S super flexibili 
had retained fabric strength through the widest ranges of ter 
peratures in the world. 


Moreover, EMYCEL has important production features. He 
is an all-spray system that goes on faster in all kinds of weatn 
without danger of blushing, and always reduces the number 
coats required. You'll want to get acquainted with EMYCE 


advantages. Write for our technical portfolio. 
*Patented and C, A, A. appre 
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nwhile Mr. Johnson sent 
letters also to Col. Edgar S&S. 
Gorrell, of the Air Transport 
Association, and to L. Welch 
Pogue, suggesting that airline 
advertising tends to encour- 
age rather than curtail de- 
mands for war-scarce air 


transportation. 


CAA Recommends Doubling 
Of Nation’s Airports 


Partly on its own initiative, 
and partly in response to a 
Congressional request, CAA 
has recommended to Congress 
that the airport system of the 
United States be doubled, from 
the present 3,086 ports to 6,000. 
All but about 100 of the new 
fields would be for private fly- 
ing and base operations. The 
, Which would cost a 
on dollars, recommends 
improvement of 1625 existing 
airports. Whereas only 286 
cities are now certified as air- 
line stops, the proposal would 
make a total of 1,827 por 
‘suitable for commercial opera- 
tions, including taxi, charter, 
and the like. William A. M. 
Burden, assistant Secretary of 
Commerce, making the an- 
nouncement, called attention 
‘to legislation already intro- 
duced by Rep. Jennings Ran- 
@olph, which would authorize 
the federal government to aid 
airport building along the lines 
of highway construction. 
Promotion and support of a 
broad program for airfields 
grows apace. Membership of 
the Chamber of Commerce of 
the U. S. has voted in favor 
of a national federal-aid air- 
system, where federal 
funds “should be matched by 
at least equal amounts of state 
or local funds.” Eleven poli- 
cies are listed. Further, Maury 
Maverick, chairman .of the 
Smaller War Plants Corp., has 
urged a super-highway and 
airport plan wherein airports 
would be located at major in- 
tersections of the transconti- 


designed for long or short run- 
Ways was argued, to no con- 
clusion. The meeting dealt 
with land and runways; other 
meetings will consider build- 
ings, lighting, and equipment. 


* CROSS COUNTRY x 


Continental Air Lines recently 
celebrated its 10th anniversary 
of service. 


National Airlines announces new 
offices at La Guardia Field and 
Airlines Terminal Building, 
N. Y. C. Service from Jackson- 
ville to New York will be in- 
augurated as soon as newly ac- 
quired planes are readied for 
service. 


Milwaukee county board % 
proves recommendations by fi- 
nance committee for $640,000 
bond issue to cover cost of ac- 
quiring land and clearing ob- 
struction from Mitchell field. 


Designation of eight California 
airfields in San Francisco Bay 
and inland valley areas for lim- 
ited civilian flying is announced 
by regional committee of Air 
Traffic Control Board. Final CAA 
decision is awaited. 


Penn-Central Airlines announces 
49 percent increase in passen- 
gers carried for first half of ’44 
over same period of ’43; also 
scheduling of additional service 
on runs between Detroit and 
SEAS, Milwaukee, and Cleve- 
and. 


Colonial Airlines has added four 
flights on New York-Montreal 
run. 


AA’s transatlantic service for 
ATC for first five months of ’44 
totaled 4,262,970 plane-miles, 
while domestic operations for 
same period totaled 11,987,587 
revenue plane-miles. Company 
also reveals addition of San An- 
tonio on Ft. Worth-Monterrey 
schedule. 


NWA announces 65,942 revenue- 
passengers were carried during 
first half of ’44. 


Oklahoma City municipal offi- 
cials are completing plans for 
$25,000,000 airport. Aside from 
gag 4 1,890 acre landplane 
ase, 27,000-acre lake near site 
could serve as seaplane port. 


UAL’s revenue passenger-miles 
for first half of °44 gained 28 
percent over same period of ’43. 


BACK TO “CIVVIES” 


Aviation scene throughout nation shows increasing activity in reconver- 
sion of rising number of transport planes being released from war service 
for commercial passenger and cargo use of various airlines. Transforma- 
tion from military use requires extensive refitting and alterations, as 
indicated in photo above which shows werkmen of Douglas’ reconversion 
assembly line stripping vet DC-3 prior to niftying it for John Public. 





493,045 Ib. 
La 


June record of flyin 
of cargo and mail from 
Guardia Field, N. Y. 


Six-month total was 202,059,696. 
Company also reveals opening of 
new passenger service counter 
at San Francisco airport. Fea- 
tured is direct luggage conveyor 
belt from counter to apron gate. 


Fifteenth anniversary of air- 
mail service between U. S. and 
Chile is marked by PAA. 


PCA has placed before CAB ap- 
plication for following world 
routes: Co-terminals New York 
City and Washington to Basra, 
Iraq, via Norway, Sweden, and 
Russia. . Washington and 
Chicago to China and India via 
Alaska. . . Washington and 
New York City to Paris via the 
Caribbean and Spain. ... and 


* ALONG THE APRON x 


Southwest Airways’ Ralph Bar- 
ton, maintenance man, has de- 
vised a clamp to fit over aileron 
wing recesses to prevent sage- 
brush and mesquite from catch- 
ing and ripping fabric when 
planes are towed from auxiliary 
fields. Device was made from 
scrap. 


Members of public relations de- 
partments of civilian flight 
schools holding AAF contracts 








Washington and New York City 
to Capetown, S. A., via Brazil 
and the Gold Coast. 


TWA announces plans for inaug- 
urating service to Topeka, Kan. 
The company meanwhile notes 
monthly average of 1,000,000 
plane-miles flown for ATC dur- 
ing first half of °'44, also new 





for pilot training have formed 
the ATS Western Information 
Council to further interests of 
civilian schools. 


An 800-acre airport with paved 
runways adequate to handle 
largest of present day craft is 
being built at University of Il- 
(Continued bottom page 217) 


nent routes. In addition, 
several large oil companies 
have plans under considera- 
tion for service stations which 
would care for civil flyers. 


Joint Airport Users 
Meet in Capital 


The recent Joint Airport 
Users Conference in Washing- 
ton completed the first effort 
to coordinate thinking of field 
Mahagements, air operators, 
ehgineers, government groups, 
and construction suppliers on 
the future of air terminals, 
big and small. Fifty-one 
organizations in all were rep- 
Tesented. 

Water-plane facilities were 
left out of the program, but 
they were brought up by 
Tepresentatives of the Martin 
COmpany. Low cost of water 
areas as compared with land 
Ports attracted considerable 
attention. The question wheth- 
et feederline planes should be 


State Board of Aeronautics; John E. P. Morgan, Per- 
sonal Aircraft Council, Aeronautical Chamber of 
Commerce; William R. Enyart, president of NAA; 
J. E. Sommers, deputy administrator, CAA; Glenn East- 
burn, manager, transportation department, Los Angeles” 
Chamber of Commerce; Lowell Swenson, manager of 
NAA; and William P. Redding, Denver C. of C. 


Joint Airport Users Conference, held in Washington, D. 
C., saw representatives of 51 aviation, government, busi- 
ness, and supplier organizations discuss engineering as- 
pects of airport and runway design, also management 
relationships between local, state, and federal govern- 
ments. Seated at speakers table (I. to r.) are: John 
Groves, of ATA; Sheldon B. Steers, director, Michigan 
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The Return of the Gray Goose 


A SHORT TIME AGO her upturned nose had been set toward the 
West and the repair shops of Pan American World Airways in 
New York. After a year as a survey plane for the Airport De- 
velopment Program in Equatorial Brazil, the Gray Goose was 
slated for a complete overhaul with special attention to her 
fabric covered wing and tail surfaces. 


For the steaming heat of a tropical jungle is the natural habi- 
tat for fabric consuming micro-organisms, and it had been Pan 
American’s experience that many Clippers have to be recov- 
ered after as little us four months’ service in such an environment. 


But now the Gray Goose was back—ready for another tour 
of duty—and the only repair she had required was a good wash- 
ing. After a year of taking all that Brazil had to offer in 
heat and moisture her fabric surfaces were as strong as 
when she left the assembly line. 


The wing and tail surfaces had been finished with EmyceL’, 
the rot-proof fabric finish. Special ‘fungicides incorporated in 
EMYCEL prevent fabric rotting caused by fungus spores which 
are specially prolific in the tropics and which propagate readily 
in the fabric-enclosed areas of wings and control .surfaces. In 
these areas exist the ideal conditions for fungus growth—warmh 
and high humidity. 


In addition to fighting off mildew, EMYCEL’S super flexibility 
had retained fabric strength through the widest ranges of tem- 
peratures in the world. 


Moreover, EMYCEL has important production features. Here 
is an all-spray system that goes on faster in all kinds of weathe 
without danger of blushing, and always reduces the number of 
coats required. You'll want to get acquainted with EMYCEl’ 


advantages. Write for our technical portfolio. 
*Patented and C, A, A, approves 


ROXALINShvible- FINISHES 


R A T E D 


ELIZABETH ® NEW JVERSEY 


WATCH 


214 


ROXALIN 


Pee cA FT AT! O 


AVIATION, September, 1 














EL’, 
od in 
vhich 
adily 
as, In 
yrmth 















































Meanwhile Mr. Johnson sent 


advertising tends to encour- 
age rather than curtail de- 


mands for war-scarce air 


transportation. 


CAA Recommends Doubling 
Of Nation’s Airports 


Partly on its own initiative, 
and partly in response to a 
Congressional request, CAA 
has recommended to Congress 
that the airport system of the 
United States be doubled, from 
the present 3,086 ports to 6,000. 
All but about 100 of the new 
fields would be for private fly- 
ing and base operations. The 
program, which would cost a 
billion dollars, recommends 
improvement of 1625 existing 
airports. Whereas only 286 
cities are now certified as air- 
line stops, the proposal would 
make a total of 1,827 por 
suitable for commercial opera- 
tions, including taxi, charter, 
and the like. William A. M. 
Burden, assistant Secretary of 
Commerce, making the an- 
nouncement, called attention 
to legislation already intro- 
duced by Rep. Jennings Ran- 
dolph, which would authorize 
the federal government to aid 
airport building along the lines 
of highway construction. 

Promotion and support of a 
‘broad program for airfields 
grows apace, Membership of 
the Chamber of Commerce of 
the U. S. has voted in favor 
of a national federal-aid air- 
port system, where federal 
funds “should be matched by 
at least equal amounts of state 
or local funds.” Eleven poli- 
cies are listed. Further, Maury 
Maverick, chairman of the 
Smaller War Plants Corp., has 
urged a super-highway and 
airport plan wherein airports 
would be located at major in- 
tersections of the transconti- 
nent routes. In addition, 
several large oil companies 
have plans under considera- 
tion for service stations which 
would care for civil flyers. 


Joint Airport Users 
Meet in Capital 


The recent Joint Airport 
Users Conference in Washing- 
ton completed the first effort 
to coordinate thinking of field 
Managements, air operators, 
engineers, government groups, 
and construction suppliers on 
the future of air terminals, 
big and small. Fifty-one 
organizations in all were rep- 
resented. 

Water-plane facilities were 
left out of the program, but 
they were brought up by 
Tepresentatives of the Martin 
company. Low cost of water 
areas as compared with land 
Ports attracted considerable 
attention. The question wheth- 
er feederline planes should be 


letters also to Col. Edgar S. 
Gorrell, of the Air Transport 
Association, and to L. Welch 
Pogue, suggesting that airline 


designed for long or short run- 
Ways was argued, to no con- 
clusion. The meeting dealt 
with land and runways; other 
meet:ngs will consider build- 
ings, lighting, and equipment. 


* CROSS COUNTRY x 


Continental Air Lines recently 
celebrated its 10th anniversary 
of service. 


National Airlines announces new 
offices at La Guardia Field and 
Airlines Terminal Building, 
N. Y. C. Service from Jackson- 
ville to New York will be in- 
augurated as soon as newly ac- 
quired planes are readied for 
service. 


Milwaukee county board 
proves recommendations by fi- 
nance committee for $640,000 
bond issue to cover cost of ac- 
quiring land and clearing ob- 
struction from Mitchell field. 


Designation of eight California 
airfields in San Francisco Bay 
and inland valley areas for lim- 
ited civilian flying is announced 
by regional committee of Air 
Traffic Control Board. Final CAA 
decision is awaited. 


Penn-Central Airlines announces 
49 percent increase in passen- 
gers carried for first half of ’44 
over same period of ’43; also 
scheduling of additional service 
on runs between Detroit and 
- ae ee Milwaukee, and Cleve- 
and. 


Colonial Airlines has added four 
flights on New York-Montreal 
run. 


AA’s transatlantic service for 
ATC for first five months of °44 
totaled 4,262,970 plane-miles, 
while domestic operations for 
same period totaled 11,987,587 
revenue plane-miles. Company 
also reveals addition of San An- 
tonio on Ft. Worth-Monterrey 
schedule. 


NWA announces 65,942 revenue- 
passengers were carried during 
first half of ’44. 


Oklahoma City municipal offi- 
cials are completing plans for 
$25,000,000 airport. Aside from 
roposed 1,890 acre landplane 
ase, 27,000-acre lake near site 
could serve as seaplane port. 


UAL’s revenue passenger-miles 
for first half of °44 gained 28 








BACK TO “CIVVIES” 


Aviation scene throughout nation shows increasing activity in reconver- 
sion of rising number of transport planes being released from war service 
for commercial passenger and cargo use of various airlines. Transforma- 
tion from military use requires extensive refitting and alterations, as 
indicated in photo above which shows workmen of Douglas’ reconversion 
assembly line stripping vet DC-3 prior to niftying it for John Public. 





Six-month total was 202,059,696. 
Company also reveals opening of 
new passenger service counter 
at San Francisco airport. Fea- 
tured is direct luggage conveyor 
belt from counter to apron gate. 


Fifteenth anniversary of air- 
mail service between U. S. and 
Chile is marked by PAA. 


PCA has placed before CAB ap- 
plication for following world 
routes: Co-terminals New York 
City and Washington to Basra, 
Iraq, via Norway, Sweden, and 


June record of flying 493,045 Ib. 
of cargo and mail from La 
Guardia Field, N. Y. 


* ALONG THE APRON x 


Southwest Airways’ Ralph Bar- 
ton, maintenance man, has de- 
vised a clamp to fit over aileron 
wing recesses to prevent sage- 
brush and mesquite from catch- 
ing and ripping fabric when 
planes are towed from auxiliary 
fields. Device was made from 


Russia. Washington and scrap 
Chicago to China and India via 2 
Alaska. . "Washington and| Members of public relations de- 
New York City to Paris via the| partments of civilian flight 


Caribbean and Spain. ... and 
Washington and New York City 
to Capetown, S. A., via Brazil 
and the Gold Coast. 


TWA announces plans for inaug- 
urating service to Topeka, Kan. 
The company meanwhile notes 
monthly average of 1,000,000 
plane-miles flown for ATC dur- 


schools holding AAF contracts 
for pilot training have formed 
the ATS Western Information 
Council to further interests of 
civilian schools. 


An 800-acre airport with paved 
runways adequate to handle 
largest of present day craft is 
being built at University of Il- 





percent over same period of ’43. 


Joint Airport Users Conference, held in Washington, D. 
C., saw representatives of 51 aviation, government, busi- 
ness, and supplier organizations discuss engineering as- 
pects of airport and runway design, also management 
relationships between local, state, and federal govern- 
ments. Seated at speakers table (I. to r.) are: John 
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Groves, of ATA; Sheldon B. Steers, director, Michigan 





ing first half of ’44, also new! (Continued botiom page 217) 





State Board of Aeronautics; John E. P. Morgan, Per- 


sonal Aircraft Council, Aeronautical Chamber of 
Commerce; William R. Enyart, president of NAA; 
J. E. Sommers, deputy administrator, CAA; Gienn East- 
burn, manager, transportation department, Los Angeles 
Chamber of Commerce; Lowell Swenson, manager of 
NAA; and William P. Redding, Denver C. of C. 
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Aviation Finance 





— 


"Republic Aviation Corp. re- 
rts net earnings of $1,808,- 
6 equal to $1.84 a common 

share for the six months ended 

June 30. Net sales for the 

half-year were $219,797. Cen- 

sorship prevented disclosure of 

Republic’s 1943 sales. The six 

months earnings are before re- 

negotiation. 


Curtiss-Wright Corp. pam- 
phlet report for 1943 disclosed 
that on Dec. 31, 1943 the com- 
pany had current assets of 
$740,198,019 ($130,354,000 of it 
in cash) against current lia- 
bilities of $673,548,000. Postwar 
reserves of $9,088,000 were set 
aside last year, bringing the 
total amount of such reserves 
to $24,311,000. The company’s 
airports were written down to 
$3,017,000, and efforts to liqui- 
date these properties will con- 
tinue. 


Braniff Airways reports net 
profits for the first six months 
of $319,353 or 32c. a share 
against $425,192 or 42c. a share 
in the like 1943 period. The 
1943 profits did not include the 
retroactive mail pay adjust- 
ments, which would have re- 
duced net substantially for 
that period. 


Packard Motor Car Co. has 
reversed a previous decision 
and decided to continue in the 
aircraft engine field after the 
war. Company officials esti- 
mate that the marine and air- 
pe engine divisions will 

y about 6,000 workmen in 
peacetime. ‘ 


Pan American Airways Corp. 
received $900,000 of its 1943 
revenue from hotel and restau- 
tant operation, Pres. J. T. 
Trippe told stockholders at the 
annual meeting recently, while 
$700,000 came from avigation 
school activities and $450,000 
from the sale of radio equip- 
ment to the Armed Forces. 


Murray Corp. of America 
has arranged a $25,000,000 VT 
credit with several banks to 
1 e airframe assemblies 
for the Boeing “Superfortress”, 
Consolidated “Liberator”, and 
Republic “Thunderbolt”. 


Aviation Corp. reports net 


profits for the six months 
ended May 31 of $2,317,853 or 
40c. a share against $1,902,163 
or 33c. in the like 1943 period. 
Sales were $33,902,000 com- 
pared with $37,780,000 a year 
ago. The report does not in- 
clude undistributed earnings of 
associated companies, includ- 
ing Consolidated Vultee, New 
York Shipbuilding, and Ameri- 
can Central Mfg. Co. 


TACA Airways stock pur- 
chased last year by Time 
magazine, involving about 20,- 
000 shares, has been sold, at 
least in part, to associates of 
the duPont family, according 
to a Wall Street report. The 
magazine is also understood to 
have disposed of its holdings 
in Pan American Airways. 


National Aviation Corp. in- 
creased its holdings of airline 
stocks from 24 to 31 percent 
of its investment portfolio in 
the six months ended June 30. 
Aircraft and accessory hold- 
ings declined slightly. Net as- 
sets per share on June 30 
were $17.16 against $15.82 at 
the close of 1943 and $15.11 a 
year ago. 


Thompson Products sales for 
the six months ended June 30 
were $68,411,000 as against 
$64,064,000 a year ago. Volume 
of the Thompson Aircraft 
Products Co. totaled $27,460,000 
compared with $24,887,000 last 
year. Net earnings were $1,- 
546,030 or $4.78 a share against 
$1,408,152 or $4.53 a share in 
the same period a year ago. 


Transcontinental & Western 
Air reports net earnings of 
$660,995 or 68c. a share in 
the quarter ended June 30, 
against $419,341 or 43c. a share 
in the like 1943.period. Oper- 
ating revenues were $6,041,663, 
up 21 percent from a year ago. 


Dividends: Braniff Airways 
paid a 15c. common dividend 
on Aug. 25 . Solar Air- 
craft made a similar disburse- 
ment Aug. 15 .. Cessna 
Aircraft paid 40c. a share on 
Aug. 10. 


Air Investors reports net as- 
sets per common share were 
$3.39 on June 30 against $3.10 
on the like 1943 date. 








ADDING IT UP...........By RAY HOADLEY 


Tax outlook. The first corporate tax reduction in 15 yr. 
may come next year. Congressional tax experts believe 
that with the fall of Germany some modification ‘in 
present high taxes can be made as an aid to reconver- 
sion. The cut probably will come in the normal and 
surtax rates, leaving the excess profits tax intact. The 
renegotiation legislation expires this year-end, but Presi- 
dent Roosevelt is permitted to extend it for a six month 
period if he deems such action necessary. Trade officials 
expect that he will extend renegotiation for the first six 
months of 1945 at the request of the government con- 
tracting agencies. 


Merger rumors. Wall Street is getting reports that a 
merger involving Northeast Airlines and National Airlines 
is in the wind. Northeast, it will be recalled recently 
received a franchise to operate between Boston and New 
York, while National is authorized to establish a route 
between New York and Florida. Such a combination, 
if it materializes, would mean provision of a line running 
bie a of the East Coast in competition with Eastern 
A es. 


Fair prices. Defense Plant Corp., it is learned, has nearly 
completed its survey of disposition and reconversion pos- 
sibilities for government-owned war plants. While no set 
formula has been applied to the sales price, determining 
factors will be the cost of reconstructing the plant at 
present prices, the cost of adaptation to civilian output, 
and the outlook for special wartime installations which 
have no peacetime value. The RFC is willing to furnish 
financing for the sale of DPC plants and in some cases 
might continue the wartime leasing program to aid in 
putting plants in early civilian production. 


Working capital. The SEC gave the public a misleading 
picture of industry in general and the aircraft industry 
in particular when it recently released a study indicating 
that all industry has plenty of working capital to con- 
vert to peacetime operations without financial aid. By 
lumping together the well-heeled automobile, steel, rail- 
road, and other big industries, with the aircraft and 
other less fortunate groups,.the commission arrived at an 
average working picture that misrepresented the true 
financial condition of any given industry. 


Fancy figgerin’. SEC figures showed that the companies 
involved did not have quite enough cash and government 
bonds to meet taxes, notes, advances, and accounts pay- 
able. It seems that all that abundant working capital 
discovered by the SEC was made up of inventories and 
receivables, items that are not worth their full given 
value even in normal times. It does seem passing strange 
that corporations would be taking out billions of dollars 
of government-guaranteed loans if their treasuries were 
bulging with so much working capital. 


Partial payments. New War Department regulations lay 
down the policy that partial payments will be preferred 
to V, VT or T loans as a means of interim financing. 
At the same time the Army agrees that for contractors 
having numerous contracts with several agencies the 
loan type of financing is the most practical method for 
initially financing the borrower’s total termination claims 
on an over-all basis. 





(Continued from page 215) 


linois as a laboratory and cen- 
ter for aeronautical activity. It 
is expected to be open for war- 
me uses early in fall and open 
or commercial and civilian fly- 
ing after war. 


Aero insurance Underwriters, 
New York City, has published 
A Guide to Members of Flying 
Clubs”, available on request. 


to the doctorate in aeronautical 
engineering. 


Curtiss-Wright Tech., Glendale, 
Calif., has opened a special de- 
vices division to construct Mo- 
ee Training Units for AAF- 


CAA flight tests are now re- 
corded by electric device and 
special moving picture camera, 
giving accurate record of stu- 
dent pilot’s actions. 





Polytechnic Institute, Brooklyn, 
a8 authorized studies leading 


A procedure manual! for aircraft 
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radio-telephone communication 
is offered without charge to all 
CAP members by Electronic 


in Indiana, Tulsa, Okla., 
Kansas City, Mo. 





launched by CAA at Purdue U. 
and 





Specialty Co., Los Angeles. 


First Fi 
given CA 


hter Command has 
‘permission to use 
ormerly restricted Congres- 
sional Airport, Rockville, Md., 
employing northbound corridor 
for access, 


Station operation and _ traffic 
control training for 147 Latin 
American youths has been 





AAF Headquarters has estab- 
lished Missing Aircraft Service 
under CAP. Duties will be 
seeking of lost planes. 


All factory training of AAF me- 
chanics to service ‘‘Liberators’’, 
with exception of certain types 
of accessories instruction, is 
now being handled by Ford Air- 
plane School at Willow Run. 
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BRYANT 
GRINDERS, 


Of all the machine tools in use by industry, none is more basic or more vital 


than the internal grinding machine. 


Machine tool engineers have helped the men of government and of industry 
to plan the most desperate and gigantic production program of all time... 
and they can help those same men in planning today for the peace that must 


be won after the war is won! 


One of these is a Bryant man. Send for him today! 
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Aviation Abroad 
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Swedes Make Airliners 
Out of Downed B-17’s 


..» Britons warned of big- 
ger robots with greater 
range 


Having no suitable plane 
' manufacturing facilities, other 
than those for production of 
small military craft the Swedes 
are reported to have taken 
several Boeing “Flying Fort- 
resses,” forced down after 
raids on Germany, and con- 
verted them into passenger 
craft. First of these ships has 
gone into service with the 
ABA on one of the regular 
Swedish domestic routes. 
Details regarding the process 
of conversion employed by the 
Swedes have not yet come 
through. It is evident, however, 
that-a “Fortress” stripped of 
its military equipment would 
offer facility for a sizable pay- 
load. And the craft’s excellent 
range and cruising speed offer 
distinct advantages. 


Warn of Bigger Robots 
With Greater Range 


While recent Allied measures 
against the Nazis’ V-1 robot 
bombs appeared to be having 
some success, Official sources in 
England warned that reports 
of much larger flying bombs 
should be taken seriously. 
Word has it that German V-2 
missiles caused considerable 
— tion when tried out in 


German propaganda insists 
the Reich is readying not only 
10-ton robots with a range to 
cover all England but also a 















This Magazine— 


weighs nearly two pounds. 
Two pounds of paper, salvaged, 
will make: 


2 fin-locknut protectors for 
a bomb 










tal ! 
2 cartons for 15 .50-cal. 
Shells 
42 cartons for 15 .45-cal. 
bullets 
try 4containers for blood 
plasma 
ar 4 containers for field ra- 
tions 
ust 30 boxes for emergency life- 





boat rations 
42 cartons for 
server lights 
58 cartons for lifeboat-in- 
flating cartridges 
l4cartons for Army K 
rations, or 
22 cartons for yellow-fever 
vaccine 


There is no such thing as 





life-pre- 













special reaction-driven bomb 
which could reach the U. S. 

While the last piece of news 
is taken with a grain of salt, 
there is no discounting the 
long experience of the Ger- 
mans in catapulting planes 
from ships in the Atlantic. 
From such vessels, the Nazis 
conceivably could fire robots 
into American East Coast war 
centers. 

Other developments by the 
Germans include use of a lar- 
ger model V-1 bomb contain- 
ing some 4,000 lb. of high ex- 
plosives, also employment of 
missiles fitted with incendi- 
aries is noted. 


*INTERNATIONAL BRIEFS * 


In Switzerland, first test flights 
have been made on the “Pila- 
tus,” 5,000-lb. feeder plane with 
450-hp. ‘““‘Wasp”’ engine. Plane 
has low wing and power load- 
ing to make takeoffs from small 
mountain airfields practicable. 


Civilian airmail from England 
to Spain, Portugal, Switzerland, 
and most of North Africa was 
recently resumed. 

The French, before the recent 
Allied push, were reported 
building a new “super’’ cargo 
plane for the Germans, indenti- 
fied as the ZS-523. Termed a 
modification of the Me-323 this 
design called for a gross weight 
of 90 tons, six partially retracta- 
ble wheels, and six engines rated 
at 1,500 hp. 


A French Hispano Suiza multiple 
engine drive was_ recently 
adapted to the Heinkel He-177 
and its commercial counterpart, 
the He-274. With two 1,200 
hp. engines at a small angle, 
gear box incorporating free- 
wheeling device drives two four- 
bladed constant speed contra- 
rotating propellers. 


Word on new Hawker ‘“Temp- 
est” reveals that it mounts a 
2,200-hp. Napier ‘Sabre’ en- 





gine, giving top speed well over 
400 mph. 


Germany’s new rocket firing in- 
terceptor is designated the Me- 
210R. 


Reports state Germany is now 
using a reversible pitch prop. 
of Swiss make on the Me-109F. 


Latest English planes being 
equipped with four-bladed pro- 
pellers are the “‘Typhoon” and 
the “‘Halifax’’ glider-tug. 


Japs are now flying the Aichi 
O02, two-seat reconnaissance 
bomber generally known as the 
‘Judy’. Power is supplied by 
inverted in-line engine of Ger- 
man type. 


Dowty of England recently an- 
nounced that weight of its new 
undercarriage for ‘‘Lancaster’’ 
bomber (minus wheels) is but 
1.63 percent of plane’s gross 
weight. 

Two airlines now operate in 
Iceland—the Flugfelag and Loft- 
leider companies. ormer has 
been in service more than eight 
years; latter, currently flying a 
single plane, was started three 

















months ago by U. §S.-trained 
Icelanders. 
American flyers recently re- 


ported sighting first operational 
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regarding the right of U. S. 


Janeiro is proposed. 


major islands of the group. 





WORLDATA..... 


On the heels of CAB’s mapping of a “favored” system 
for postwar international routes, which showed Spain as 
one of the main crossing points for lines to Southern 
Europe and the Near East, came a State Department 
report that an agreement had been reached with Spain 
for landing rights in that country. Details await return of 
the official mission which went to Madrid; accordingly it 
has not yet been divulged whether there are any reciproc- 
ity agreements or limitations. It is a hopeful sign, how- 
ever, that steps are being taken to assure start of civil 
international service immediately at the war’s end without 
having to wait for endless conferences and horse-trading 


Additional news on the plans of the new Swedish inter- 
national airlines is now available: Apparently the program 
is not limited to the already publicized Sweden-U. S. line. 
Other proposed routes will, in effect, constitute a Scan- 
dinavian bloc, with Danish and Norwegian as well as 
Swedish interests. Service to Buenos Aires and Rio de 


Reports from the Bahamas indicate that another com- 
pany will soon enter the fold of the many Pan American 
subsidiaries. Preliminary purchase by PAA of a minority 
interest in Bahamas Airways, Ltd., was recently an- 
nounced, with plans to establish connections between the 


London's postwar Starnes Airport previously mentioned 
in Av1aTIon, is situated close to the Great West Road, one 
of England’s main traffic arteries, and it will also be 
connected with London by extension of the Underground. 
Work at present mainly consists of installation of the 
drainage system. The main runway, it is stated, will have 
a length of approximately 3% miles. 


. . . By “VISTA” 


planes to land. 





models of Messerschmitt “‘Swal- 
low’’ jet-propelled fighters. 


Latest novelty of Nazis is a 
Mayo-composite-type combina- 
tion craft consisting of a Ju-88 
with a Me-109 riding piggy- 
back. Me-109 is stated to have 
control for both planes, with 
Ju-88 underneath employed as 
enormous flying tor o. Com- 
bination is said to be slow, and 
hence a “sitting duck” for Allied 
fighter pilots. 


German Heinkel 177, four-en- 
gined twin-propeller bomber, is 















said to carry 12,300 Ib. of bombs 
and to scale 68,000 lb. in gross 
weight. Top speed is put at 
285 mph. at 20,000 ft. 


Lord Beaverbrook states that 
the new “Shetland” flying boat 
should be flying any day now. 


The British Government has be- 
come sole owner of Power Jets, 
Ltd., which developed Whittle’s 
jet engine. Action stems from 
contention that engine is of suf- 
ficient importance to warrant 
development with full govern- 
ment backing. 





PLUGGING IN THE “SWOOSH” MISSILES 


Under-wing installation of rockets on Britain’s Hawker ‘““Typhoon” features 
simple clip-on fittings. Armorer is seen engaging electric plugs by which 
projectiles are fired. Note that missiles resemble elongated potato mashers 
and employ ordinary square-design vanes, (British Combine photco.) 
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Strictly an air transportation 
magazine... 


Devoted wholly and exclusively to serving the spe. 
cialized needs of the air carrier and allied interests 
concerned with the progress of air transportation, 

Each month an adequate, seasoned editorial staf 
appraises and presents the significant trends and 
developments of America’s swiftest-growing 
public carrier. In its first year, Air Transport has 

become the strong national voice of the industry, 


100% Paid Circulation in 


less than a year... 


10,000-paid subscribers among the men who shape the 
expanding world of air commerce. Selective circulation 
at $5. a year. Eloquent testimony of the demand for 
such specialized information service by the industry's 
operations and maintenance executives, its associate 
interests, its government and civilian authorities. 


Another McGraw- Hill 
aeronautical leader... 


Air Transport, with Aviation.and Aviation News, com- 
pletes an intensive, adequate coverage of all aviation 
interests. Aviation (America’s oldest) serves the basic 
needs for administrative, technical and business i1- 
formation. Aviation News presents swift, weekly 
interpretation of all the significant aeronautical 
news developments, 


McGraw-Hill Publishing Company, Int. 
330 West 42d Street, New York 18, N. Y. 
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Aviation People 





COL. NELSON S. TALBOTT 
has been named Supervisor 
of Midcentral Procurement 
District, AAF, succeeding 
Col. John G. Salsman, who 
has received an overseas as- 
signment. A World War I 
veteran, Col. Talbott  re- 
cently has been AAF rep- 
resentative. at Hummer 
Mfg. Co. (AAF Materiel 
Command photo.) 


MRS. THELMA SWANK 
OSTROW has been named 
Director of Counseling for 
Convair, heading women’s 
counseling activities for 
company’s 13 divisions. 
Prior to joining Convair in 
1942, Mrs. Ostrow. served 
8 yr. with Oklahoma City 
U. S. Employment Service. 


LEONARD C. MALLETT (left) has been 
elected General Manager of Pratt & Whit- 
ney Aircraft Corp. of Mo., succeeding 
FREDERICK C. DAWSON, (center) who 
has gone to United’s Sikorsky Div. in 
Bridgeport. Mr. Mallett joined United in 
1929 as accountant in charge of Cost De- 
partment of Sikorsky. Formerly he had 

with Fairchild and General Airplanes 
Corp. RONALD T. RILEY (right), v-p. 
and a director of Canadian Pratt & Whit- 
ney Aircraft Co., has been appointed As- 


ROBERT F. McKEE has 
joined Continental Air Lines 
as maintenance engineer, 
where he will have full 
responsibility for all draft- 
ing, weight and balance con- 
trol, repair and alteration 
changes, and forms and 
engineering reports. A na- 
tive of New Mexico, Mc- 
Kee was formerly’ with 


TWA as airways engineer. 


DON V. SEEVERS has 
resigned his position with 
All American Aviation, to 
become Executive Director 
of newly formed Feeder Air- 
lines Association. Seevers’ 
new duties take him to 
Washington, D. C., where 
he will have offices at head- 
quarters of new association. 


1941 he 


director of 
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sistant General 
Missouri company. He came to United in 
1937 and, after a year’s intensive installa- 
tion, operation, and maintenance training, 
went to Montreal to become Assistant to 
President of Canadian subsidiary. Early in 
was named 
and director of Canadian P & W and a 
Canadian 
formed to produce Hamilton Standard pro- 
pellers in Canada. (Mallett photo by Bach- 
rach; Riley photo by Notman.) 


ROBERT L. KINCAID, for- 
merly assistant to Chief of 
CAA Airway Traffic Control 
Branch has been named As- 
sistant Manager in charge 
of Operations at Washing- 
ton National Airport, suc- 
ceeding Earl Steinhauer, 
who has joined Fairchild at 
Hagerstown. Kincaid joined 
CAA in ’37 after 10 yr. as 
Syracuse airport manager. 


JOHN B. WALKER, As- 
sistant to the v.-p., United 
Air Lines, has been elected 
vice president in charge of 
sales for Aircraft Acces- 
sories Corp, to direct cur- 
rent and postwar sales, in- 
cluding newly developed 
electronic communications 
equipment. 


Manager of P & W’s 


secretary-treasurer 


Propellers, Ltd., 


EDMUND C. SULZMAN, 
formerly chief field engi- 
neer for Wright Aeronautical 
Corp., has been made mana- 
ger of sales division of en- 
gine company. A native of 
Newark, N. J., he is a 
graduate of Cornell. He 
joined Wright company in 
1934 as a field engineer 
doing test and installation 
work. 


CHARLES J. HODGE has 
become director of industrial 
relations of Republic Avia- 
tion Corp. at Farmingdale, 
being transferred from per- 
sonnel relations manager at 
Republic’s Evansville, Ind., 
plant. Prior to joining Re- 
public he was in Personnel, 
Office of Secretary of War. 


MAJ. CLAYTON E. JOYCE, 
UAL pilot on military leave, 
has been appointed to newly- 
created position of chief 
pilot of Air Transport Com- 
mand’s India-China Wing. 
His duties include respon- 
sibility for flight crew dis- 
tribution, flight procedures, 
transition training, and also 
location of avigation aids. 
(UAL photo.) 


CHARLES H. GALE, vet- 
eran aviation writer and 
one-time assistant editor of 
Aviation who recently has 
been with Hill & Knowlton, 
has established his own pub- 
lic relations firm at 515 
Madison Ave., New York 
City. Firm will offer gen- 
eral industrial public rela- 
tions counsel and research 
and editorial services. 


GEORGE J. NEWMAN, 
former Convair division 
manager at Ft. Worth, has 
been elected v.-p. in charge 
of production for Globe Air- 
craft Corp. At 36, New- 
man has had 20 yr. experi- 
ence in aviation, and he 
has worked in every phase 
of production. 


COLONEL FRANKLIN C. 
WOLFE, chief of AAF 
Materiel Command’s arma- 
ment laboratory, who has 
been relieved of duty pend- 
ing retirement because of 
physical disability. A world 
famed aerial armament ex- 
pert, he supervised 75-mm. 
installation and also devised 
B-29 armament. (AAF Ma- 
teriel Commanca photo.) 
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In Europe, in Asia, in the South Pacific ... on battle 
fronts around the globe... American pilots are fight- 
ing to Victory. Thousands of these air heroes won 
their wings in Ryan PT-22’s...at Ryan flying schools. 


To get these superb military pilots started right, Ryan 
has been privileged to conduct a» most extensive 
flight-training operation for the United States Army 
for nearly five years. 


Daily, Ryan Schools at Hemet, California, and Tuc- 
son, Arizona, fly a distance equal to five trips around 
the world. Hundreds of seasoned pilots, men and 


FIRST IN THE U. S.—Ryan, in 1925, established 
the first year ‘round passenger air-line in the United 
States. The next year this pioneer organization began 
manufacture of planes for the air-mail service and 
pioneered in establishing the important Pacific 
Coast airway from San Diego to Seattle. 


RELY ON RYAN TO BUILD WELL 


AIR-LANES OF TOMORROW 





women skilled in maintenance, and technical experts 
make the Ryan Schools a smooth-functioning organi- 
zation experienced in the operational problems which 
must daily be met to keep such a large-scale project 
operating at peak efficiency. 


Ryan Schools, with more than 20 years of active 
flying experience, are also, in effect, operating labor- 
atories for the aircraft designers of the Ryan Aero- 
nautical Company; they are instrumental in bringing 
new and improved methods to flying operations and 
better ideas on streamlined maintenance. 

















" RYAN SCHOOL OF AERONAUTICS, SAN DIEGO, CALIFORNIA 
OPERATING BASES: HEMET, CALIFORNIA, AND TUCSON, ARIZONA 
THE RYAN SCHOOLS ARE SUBSIDIARIES OF THE RYAN AERONAUTICAL COMPANY 
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Side Slips 





HE WIMMIN, bless ’em, seem to 
remain wimmin no matter what 
uniform you put on them or what 
work they do. Other day at a Marine 
Air Station, for example, we came up 
behind a group of service females waiting 
for a bus. Dressed in those non-Lilly 
Dache fatigue hats, no-sex-appeal coats, 
and baggy britches, they all looked just 
like a bunch of GI’s. But, as our bus 
swung around the group, one gal really 
stood out in bold feminine relief despite 
all that. For she was gazing rapturously 
into a big bunch of flowers clutched in her 
grimy fist, each flower as feminine as she 
herself was good looking—which was 
plenty. 


e But don’t think the ladies aren’t hold- 
ing their own around that base; they do 
everything from maintaining planes to 
working in the control tower. The latter 
job caused one hot fighter pilot more than 
a little embarrassment. As a feminine 
yoice answered his call to the control 
tower the first time, he just couldn’t resist 
a wise crack, 


e When called on the carpet his denial 
got him no place fast. Seems they make 
recordings of all radio contacts wich 
planes, and they played his conversation 
right back at him. Good old grapevine 
soon did its work, hence the boys now talk 
strictly business, 


e Having cut our air transportation teeth 
on planes that literally bulged at the 
seams with ten passengers, we get quite a 
boot out of some of today’s casually-ac- 
cepted cargo and passenger luggers. Their 
roominess was brought home forcibly the 
other day when we were making a trip 
in a Curtiss C-46 Commando. Besides 
the crew of three, there were 26 pas- 
sengers aboard, among whom was an ama- 
teur—but good—magician who finally ex- 
hausted his repertoir of slight of hand 
tricks, but not his energy. Spying a 
couple of lengths of cargo tie-down rope 
he went to work, for there was still room 
for him to do cowboy rope tricks. No 
one got clipped; the pilot didn’t even feel 
itas the A.M. jumped in and out of whirl- 
ing loops, 


© This same magician-rope twirler would 
undoubtedly have been a handy man to 
have around in Burma recently, when 
some RAAF men loaded cows into Doug- 
las C-47’s to ship them in as supplies for 
an advanced base accessible only by air. 
But even he might have been thrown for 
a loss, for each of the white cattle had 
first been dyed a “mousy mauve” for cam- 
ouflage purposes, and that’s too much to 
ask even a magician to lassoo. 


*The lads flying stuff over the hump 
to China never seem to think a plane is 
not airworthy unless it fust won’t get off 
the ground. For instance, there was the 
laconic “minor accident” report one sent 
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in —after completing his flight. It read 
simply: “Plane swerved on cross-wind 
takeoff, pilot regained control, continued 
flight. Hit three native laborers, one tree 
top. Minor damage to wing.” 


@ The way the surplus light planes are 
going at those oh-so-high ceiling prices, 
it seems some of the pessimists will have 
to raise their sights on postwar markets. 
We certainly hope so. But we hope just 
as fervently that the prices will quit 
banging their heads on the ceiling. 


®@ Overloaded airplanes are just run-of- 
the-mill these days, but sometimes those 
things can be carried just too far. There 
was, for instance, the faithful old DC-3 
which was rolled into the shop for a com- 
plete overhaul and refurbishing, includ- 
ing a weight check. Up on the scales it 
showed 1,700 Ib. too much, for no appar- 
ent reason. The scales were checked, but 
still she was 1,700 lb. too heavy. Finally, 
in desperation, the crew ripped up the 
floor boards—where they found 17 sand- 


Put in to 
ship was 
completely 


bags weighing 100 Ib. each. 
maintain balance while the 
stripped, they’d since been 
forgotten, 


@ This one goes back to World War I, 
before most of today’s Air Force was 
born: Frenchman was telling of a friend 
of his, “a marvelous warrior, but a terrible 
soldier ; he was always getting himself in 
jail.” Once, on the third day of a 14-day 
sentence, this friend was hastily summoned 
from his durance vile, driven by special 
car back to his squadron, briefed, and 
sent out with 24 other bombers on a par- 
ticularly tough mission. His was one of 
three planes to return, but as soon as 
he’d landed, right back in the clink he 
went. Two days later he was again 
hauled out, driven to his base, and deco- 
rated with a rare and hard-to-get medal 
—then for a second time, right back in 
the clink he went. But not just for the 
expected nine days—he stayed eleven. The 
days he’d been out bombing Huns and 
getting the medal didn’t count. 


“Maguire didn't wait for WPB to authorize materials 
for experimental models—he's ready to go now!” 
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KEEP POSTED ON 


Products and Practices 


This selected information on new publications and products is 
offered by the “AVIATION” Reader's Service through cooperation 
with the manufacturers. It helps executives save valuable time, 
provides profit through convenience. To obtain literature or addi- 
tional data on new products described, simply fill in form below, 
clip it to your letterhead, and mail. There is no cost, no obligation. 





ENGINEERING DATA 


Wear Phenomena 


D. Landau, industrial applications engi- 
neer of Nitralloy Corp., New York has 
written booklet, Wear, A Discussion of 
the Mechanism of Wear Phenomena and 
Influencing Factors, covering such sub- 
jects as: molecular adhesion, surface 
melting, lubricants and wear, scoring, 
gear pitting, chemical effects, and sur- 
face finish and wear. Charts and ex- 
amples are given. 


EROS He ae 


Conveyor Case Histories..........2 
Lamson Corp., Syracuse, offers booklet 

Case Histories to Aid You in Blueprinting 

to Peace which describes conveying prob- 

Pr aoe their solutions, and postwar applica- 
ons. 


Wire windup Machine..............3 


Constant-speed, constant-tension windup 
machine for wire, cable, rubber, tapes, 
and fabrics is described in folder offered 
by Industrial Oven Eng. Co., Cleveland. 


Radial Engine Cooling..............4 


Newsletter on cooling fan for radial 


engines is offered by Rotol, Ltd., London, 
Eng. Special type of cooling fan driven 
at propeller speed by propeller spinner is 
described. 


Spray Painting Pointers............5 


Westinghouse Blec. & Mfg. Co., E. Pitts- 
burgh, offers bulletin Spray Painting 
Pointers for Industrial Engineers cover- 
ing objectives in spray painting, prepara- 
tion of material, rate of flow, atomization 
adjustment, gun stroking, selection of 
feeds, and other subjects. 


Small-Spring Handbook ............6 


Fundamental data, tables, and informa- 
tion concerning small springs is given 


in technical handbook published by Ac- 
curate Spring Mfg. Co., Chicago. 


Electronic Products ........-seceeeed 


Booklet offered by North American 
Phillips Co., New York, describes its or- 
ganization, products and affiliations, part 
in the war effort, and future plans. 


Wire Products 


Let’s Take a Tour With Wic and 
Spen, the Wire Men, is booklet offered 
by Wickwire Spencer Steel Co, New 
York, concerning company’s products and 
how and by whom they are used. 


Molded Plastics ......ccccccececeeed 


Details of fabricating laminated plas- 
tics and vulcanized fiber are covered in 
booklet published by Continental-Dia- 
mond Fibre Co. Newark, Del. Instruc- 
tions in best methods of shearing and 
sawing, punching, machining, milling, 
drilling, reaming, etc., are given. 


Synthetic Resins .................-10 


Information is available on “Silicones”, 
new organo-silicon polymers, product of 
Dow Corning Corp., Midland, Mich. 


Aircraft Catalog ................11 


Aircraft catalog and handbook covering 
AN fittings, AAF 811 fittings, hose-and- 
hose assemblies, valves and hydraulic 
cylinders, and compilation of engineer- 
ing data, is offered by Weatherhead Co., 
Cleveland. 


Bearing Lubrication ..........6...--12 


Typical applications of Farval Dualine 
system of lubricating high-up and hard- 
to-get-at bearings on off-the-floor equip- 
ment are shown in booklet Aloft is No 
place for AWOL (Absent Without Lubri- 
cation) Bearings. “Publisher is Farval 
Corp., Cleveland. 
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Tools of Business, catalog offered by 
Ever Ready Label Co., New York, fea- 
tures stock labels for industrial use and 
considers applications and economies. 


Electronic Items Available.........14 


Industrial availability booklet, pub- 
lished monthly by Walker-Jimieson, Chi- 
cago, lists electronic items available on 
priority for stock delivery. 


Die Handling Trucks.............15 


Die Handling Made Easy is bulletin 
describing hydraulic die handling trucks 
made by lLyon-Raymond Corp., New 
York. Types, sizes, specifications, and 
applications are shown. 


Hose Clamp .......cccccccccecciDb 


“Punch-lok” method of banding, clamp- 
ing, or splicing hose is described in bul- 
letin from Punch-Lok Co., Chicago. 
Tools, materials, and methods are shown. 


Rivet Catalog ...................17 


Applications of “Rivnut” blind fasten- 
ers made by B. F. Goodrich Co., Akron, 
are described in new catalog section just 
published by company. 


Adhesive Problems ............ i 


Aid in selecting proper adhesives for 
specific jobs is offered in data sheet and 
questionnaire offered by Paisley Products, 
Chicago. Details of fabricating and pack- 
aging adhesive problems are studied and 
solutions given. 


Sealing Compound ...............19 


Information is available on ‘“Galco” 
new sealing compound developed for seal- 
ing aircraft integral fuel tanks. Mate- 
rial manufactured by Prestite Engineer- 
ing Co., St. Louis, is a Thickol synthetic 
rubber compound of latex type, designed for 
spray brush, or slush applications. 


Castings Salvage ................20 


Aluminum, bronze, gray iron, malleable, 
and steel castings may, it is reported, now 
be salvaged by new Mogul nervous weld 
process developed by Metallizing Co. of 
America, Chicago. Process is described in 
bulletin. 


Self Tapping Screw...............2] 


Users’ Guide, offered by Parker-Kalon 
Co., New York, contains engineering and 
production data on application of self tap- 
ping screws. 


Aluminum Welding ...............22 


July 1944 issue of Oay-Acetylene Tips, 
house organ of Linde Air Products Co., 
New York, contains brief discussion of fun- 
damental principles for welding aluminum 
sheets, plates, and castings. 


MACHINERY & ACCESSORIES 
Hydraulic Gear Pumps...........23 


Serving as prime movers for hydrauli- 
cally operated machines, drives for 
smaller auxiliary units, pilot pumps to 
generate pressure for operation of large 
and for other pur- 
poses, are hydro-power gear pumps 
made by Hydraulic Press Mfg. Co., Mt 
Gilead Ohio. They are described in 
Bulletin 440, just issued by company. 


Repair Equipment GSS ENT ee. TF 


Wolfe & Mann; Baltimore, announces 
new catalog on many types of aircraft 
repair equipment, including work sta nds, 
jacks, stands, trailers, and dollies. 
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Sawing Machine ..........250+2++25 


Bulletin from Continental Machines, 
Minneapolis, Minn., describes new ‘“Doall 
Zephyr”, high speed friction sawing ma- 
chine, and gives specifications and ap- 
plications. 


Pneumatic Vise ...............2.-26 


“Airlox” pneumatic vise having sides 
as well as base key-wayed, so that it can 
be mounted either way, is_ described in 
bulletin from Production Devices, New 


York. 
Short-Run Turning ..............+27 


Nine different solutions to special lathe 
or high production jobs, such as turning 
and grooving aircraft pistons and taper 
turning valve plugs, are shown in book- 
let How to Increase Production On Short- 
Run Turning With an Automatic Lathe. 
Publisher is Sundstrand Machine Tool 
Co., Rockford, Ill. 


Piston Ring Lapper...............28 

Designed for operation by engine 
mechanics in field or base overhaul shop, 
Fulmer piston ring lapper is described 
in bulletin from C. Allen Fulmer Co., 
Cincinnati. 


Contact Grinding Rolls............29 

Stated to meet all requirements of 
abrasive belt grinding, “Compress” con- 
tact rolls, made by Divine Bro. Co., Utica, 
N. Y., are described in bulletin. 


Gage Blocks ............++2++.-30 

The Saga of Ellstrom, booklet from 
Dearborn Gage Block Co., Dearborn, 
Mich., is story of development of original 
gage block by MHjalmar Ellstrom in 
Sweden. 


Electronic Weld Timer............31 


New combination timer-contact pack- 
age unit, designed to provide automatic 
electronic control for resistance welders, 


NEW PRODUCTS 


is detailed in Technical Bulletin No, 
WTTC-44 from Weltronic Co., Detroit. 


Hydraulic Jacks ........c.ceeee0e+32 


Hydraulic jacks for aircraft are 
described in catalog from Malabar Ma- 
chine Co., Los Angeles. Material includes 
specifications, description of weight indi- 
cators for cargo loading, and manual on 
maintenance. 


Plating Equipment ................33 


Plating and ~buffing equipment is 
described and methods and applications 
suggested, in booklet from Frederick B. 
Stevens, Detroit. : 


Welding Positioners .............34 


Model WP-2, new welding positioner, 
is topic of bulletin from Harnischfeger 
Corp., Milwaukee. Description, specifica- 
tions, and uses are given. 


Rotary Files 


Catalog from Rotary File Co., Strat- 
ford, Conn., gives data on development of 
hand-cut rotary files. 


ELECTRICAL 
Connector Wall Chart............36 


Designed for use in aviation schools, 
plants, depots, fields, and repair shops, 
Type K chart from Cannon Electrical De- 
velopment Co., Los Angeles, gives data 
on K connectors. 


Thermal Control Catalog..........37 


Fenwal, Inc., Ashland, Mass., offers 
new catalog describing ‘‘Thermoswitch” 
and other products. Given are installa- 
tion drawings and photos for tempera- 
ture ‘and pressure control apparatus. 


Position Welding ................38 


Information on welding positioning equip- 
ment and processes is described in Bulle- 
tin No. 2106 from Ransome Machinery 
Co., Dunnellen, N. J. 


Heat & Airflow Measurement......39 


Instruments for measurement of en- 
gine temperatures and air velocities~are 
described in bulletin from The Revere 
Co., Wallingford, Conn. 


Welding Voltage Regulafor........40 


Information is available on new volt- 
age regulator for use with resistance 
welding controls that incorporate phase- 
shift method of heat control. Regulator 
- pete by General Electric Co., Schenec- 
ady. 


Resistor Catalog .................41 


Specifications and engineering data on 
“Koolohm” wire-wound resistors made by 
Sprague Electric Co., North Adams, 
Mass., are given in new company catalog. 


STEELS AND PLASTICS 
Shape Cast Steels................42 


Cast-to-shape steel parts made 
Jessop Steel Co., Washington, Pa., 
topic of new company booklet. Con- 
tained are photos of special parts and 
offered are heat-treating hints for main- 
tenance of tools. 


MANAGEMENT & EMPLOYEES 


Cate: 6 WONGSs «ikke ccceetin tet 


For instruction of employees, Reading- 
Pratt & Cady div., American Chain & 
Cable Co., Bridgeport, Conn., offers Do’s 
and Dont’s chart containing eleven tips 
on handling and care of valves. 





Erratum: Item 88 in the New 
Products department of July Avta- 
TION (“Bracket for Switches,” page 
246) erroneously gave the address 
of the manufacturer, Micro Switch 
Corp., as Rockford, Ill. Correct ad- 
dress is Freeport, II. 








Latest Machine Tools 


Multi-Speed Snagging Grinder......44 


Available in 80 and 40 hp. Model 69 
gear-driven multi-speed snagging grind- 
er, built by U. S. Electric Tool Co., Cin- 
cinnati, is powered by totally enclosed 


ite 


fan cooled motor. Variable speed enables 
maintenance of peripheral speed.—AVIA- 
TION, Sept., ’44. 


Laboratory Press ..............+.-45 


New laboratory press, total capacity, 
20 tons, and stroke of 5 in., is announced 
by Anderson Bros. Mfg. Co., Rockford, 

- Powered by hydraulic hand pump, 
press is designed for production straight- 
ening jobs.—AVIATION, Sept., ’ 


eS ree 


New model for forming leading edge 
or fuselage skins automatically in one 
bass is announced by Paragon Research, 
Buffalo (designer for Farnham Mfg. Co.). 
Movement of upper roll is controlled by 
two templates. As part feeds through 
Tolls, templates raise or lower each end 
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of upper roll as required. Hydraulic 
pressure keeps template followers against 
templates, and also. raises upper roll for 
inserting sheet. Model is designed to 
form aluminum alloy sheets 1/16 in. 
thick, 15 ft. long, to a minimum 1%,-in. 
radius.—AVIATION, Sept., ’44. 


Belt Grinder 


Bench type belt grinder made by Por- 
ter-Cable Machine Co., Syracuse, uses 
endless metal cutting abrasive belt 2% 
in. wide by 60 in. long, running 4,500 
sfpm. Drive is by 1-hp. motor. Flat 
bed grinding area is 24% x 8 in. and soft, 
resilient contact wheel is 7 in. dia. by 2% 
in wide. Wheels of 6 to 8-in. dia. may be 
ag Arbor is 1 in.—AVIATION, Sept., 


Race Grinder ....................48 


Stated to be completely automatic, 
roller bearing race grinder made_ by 
Fitchburg Grinding Machine Corp., 
Fitchburg, Mass., is designed to operate 


Pak cis asta cbhes oe eese 


through its standard cycle at push of a 
button. Workhead is adjustable from 0 
to 75 deg. and can be arranged hydrauli- 
cally or pneumatically for chucking. In 
taper grinding application, wheelhead is 
mounted on a 45 deg. slide for trueing. 
Trueing device is mounted parallel to 
wheelhead and is hydraulically operated, 
with micrometer adjustment.—AVIA- 
TION, Sept., ’44. 


Hydraulic Press .......seeceeess 49 


Colonial Broach Co., Detroit, offers new 
line of “Junior’’ hydraulic presses, 1, 2, 
and 3 ton capacity, in bench and base 
types. Presses are designed for assembly 
work and push or pull broaching. They 
may be converted from bench to pedestal 





types. Platens are counterbored concen. 
tric with ram. Base below platen jx 
slotted and relieved. Sides of slot are 
machined in relation to axis of ram to 
equalize clearance for fixtures. Motors 
are mounted vertically in column to fyr. 
nish power for hydraulic mechanism anq 
are designed for 50 or 60 cycles. Stroke 
is altered by changing position of stop 
collars. Normal ram speed is 30 ft. per 
min. Accesories include variable pres. 
sure control and pressure gage. Illustra- 
tion shows 2-ton size.—AVIATION, Sept,, 


Gage Point Punch................50 

Double-acting and with adjustable im. 
pact force, new gage point punch made 
by Baldwin Locomotive Works, Phila. 
delphia, is reported to have these fea. 
tures: (1) It marks four uniform centers 
with one handle push; (2) it. automati- 
cally centers either round or flat specj- 
mens; (3) impact force is applied manu- 


AIRCRAFT 


“Tailor Made’ 


NOTS 


Here illustrated is a Lord RS-40 Dyna- 
focal Assembly equipped with Aircraft 
“Tailor Made” nuts. This assembly is a 
flexible mounting system acting as a radial 
aircraft engine support. 


These flexible suspensions weigh about 
’ one percent of the total weight of the en- 


gine, yet the assemblies withstand forces 
ally by an adjustable detent which elim- 


produced by these engines and provide 
oge e inates use of hammer; and (4) impact 
ample stability at all speeds. Aircraft nuts and size of punch marks is adjustable 
¥ ‘ fs Rb: for hard and soft specimens. Upper 
are an important part of this precision punch holder is attached to handle. 
s Upper punch point assembly is_ spring 
made assembly in that they keep the as- supported to keep gap open full. When 
snecimen is placed on support, uper 
handle is pushed down until all poe 
nanale 


sembly tightly held together. Another touch, and” -contintied "push on 
‘ satt 7 ¥ rings to pre-adjuste compression a 

case where vital aviation equip ment de second spring within handle, to release 
potential energy to produce impact.— 


mands the quality of Aircraft ‘Tailor AVIATION, Sept. °44. 


3? 
Made” nuts because they fit properly and UO PUGES < iinicis 4 5 v.bis neh Koo be 00 00 ON 
are truly precision built to the highest E. W. Bliss Co., Brooklyn, announces 
’ new 5,000-ton hydraulic two-die slide 
standards of craftsmanship. press which incorporates rubber die 
process. Featured is automatic cycle 
; ‘which causes die slide to move into posi- 
Perhaps you have postwar tion; press then completes cycle with 
pressure independently adjustable for 
each die slide, says maker. Specifica- 


requirements for preci- 
° ° tions: Pad size, 50 x 144 x 12 in.; max. 
sion made nuts, if so stroke, 40 in.; floor space, 550 x_ 170; 
y e height, 30144 ft.—AVIATION, Sept., ’44. 
send us your blueprints 
and we will be glad to ‘ Bench Centers wt ceee ees eene eee es eik 
é Precision Pe es ortgpe en acne > paleo 
i o3 centers is said to be simplified and speed- 
Tar ee ; ed by one-hand control featured in bench 
centers made by Sundstrand Machine 


Tool Co., Rockford, Ill. Unclamping, po- 
sitioning, and locking of LH. and RH. 


ptincraft 


NUT CORPORATION 


2029 E2102 nd ST. CLEVELAND, O. 
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heads are achieved with one-hand operat- 
ing top lever. Center in LH. head is 
fixed, but RH. is spring loaded and can 
be retracted by end bar. Front clamp on 
RH. head locks center in position: Indi- 
eator support is manipulated with one 
hand. Portable, the bench centers in- 
clude bed and two heads and are avail- 
able in sizes 6x18, 6x36, 12x86, 12x48, 
12x60, and 12x72 in.—AVIATION, Sept. 
144, 


Polishing Lathe Seedy tee cehebaeocae. 


Jones Engineering Co., Ellwood City, 
Pa., has developed new heavy duty polish- 
ing lathe No. 143 designed for bench or 
stand mounting. Employing two con- 
tact rolls equipped with endless abrasive 
belts, it is built for two 14 in. dia. 3- 
in. face contact rolls, has 1 11/16 in. dia. 
ghaft, and is 34 in. long. Spacing be- 
tween inside faces of wheels is 24 in., 
with 9 in. from base to center of shaft. 
Longer shafts are available. Unit is pow- 
ered with 2, 3, or 5 hp. motor, mounted 
underneath.—AVIATION, Sept., ’44. 


Rotary Gear Finishers.............54 


Among improvements. reported for 
“360’’ series of rotary gear finishers, 
made by Michigan Tool Co., Detroit, are 
use of cone-drive gearing for maximum 
drive-smoothness and quieter operation, 
ability to obtain shaved gears with su- 
perior finish, increased power for special 
jobs, improved facilities for curve-shav- 
ing, greater flexibility, and reduced main- 
tenance through “one-shot” lubrication. 
Line comprises models for shaving nar- 
row face and shoulder gears by under- 

ss method, shaving wider’ faced gears 
ey transverse method, model in which 
both methods are provided (illustrated), 
and model for shaving internal gears. 
Power has been increased to 2 hp. Im- 
proved facilities for curve shaving are 
available as optional equipment. LEither 
entire tooth ‘face may be curve-shaved 





or any desired amount of center section of 
face left flat, relieving only one or both 
ends of tooth. Amount of relief at two 
ends can be varied by offsetting flat sec- 
tion in center to either side. Two sets 
of change gears are provided on Nos. 
860, 860-B, and 860-C; one set gives 
five variations in speed of reciprocating 
mechanism. On 860-A (underpass or 
transverse method) there are separate 
provisions for change gears for each 
movement, but same actual gears can be 
used interchangeably for each. Standard 
equipment includes six gears each for 
cutter spindle and reciprocation speed 
changes.—AVIATION, Sept., ’44. 





Shop Equipment & Accessories 


Shaded Pole Motor... ebecccces c OD 


Designed for power requirements of 
1/125 to 1/25 hp., A. G. Redmond Co., 
Owosso, Mich., offers new shaded-pole 
totally enclosed motor’ incorporating 
ressure-locked rubber mounting. Mount- 
g assembly consists of two rubber pad-, 





two spring steel lock rings, and base. 
Type “T’ micromotor uses ‘flush-weld’”’ 
Totor design. Rotor slots are copper fill- 
ed flush with circumference, with pre- 
formed copper inductors, fuse welded 
permanently. Small size is said to be 
made possible by air-stream cooling sys- 
tem using enclosed fins and fan.— 
AVIATION, Sept., '44. : 


Aviation Calculator ....secccccee 56 


Equivalent to a straight slide. rule 170 
in. long, this 10% in. “Starmeter”’ dia. 
Spiral slide rule is designed solely for solu- 

on of spherical triangles encountered in 
celestian avigation problems. Two scales 
are used: One in colored bands for multi- 
Plying and/or dividing functions of an- 

es, and one in wide bands for combining 
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certain results on colored bands which, 
interlaced with white bands, are alter- 
nately green and yellow. Numerals are in 
bold type. Determination of altitude can 
be made in 1% min. and of azimuth, in an 
additional 4% min., it is said. Maker is 
Spiral Slide Rule Co., Chicago.—AVIA- 
TION, Sept., 44. 


Carbide Gage Blocks... .........57 


Tungsten carbide gage blocks are an- 
nounced by Jansson age Co., Detroit. 
Three all-carbide sets are available, of 
ten, two, and two blocks, respectively, 
and one set of 81 steel blocks with two 
.050 in. carbide wear blocks. Ten blocks 
carbide set ranges in size from .050 to 
-0509 in. in steps of .0001 in. Two smaller 


sets are to be used as wear blocks with 
steel gage blocks. One contains two 
-050 in. blocks, the other two .100 in. 


blocks.—AVIATION, Sept., ’44. 


oooscececoncae 


Aircraft Fastener ... 


New “Simlock” fastener for cowlings 
and panels, made by Simmons Machine 
Tool Co., Albany, is stated to fasten or 
unfasten with quick quarter turn. When 
unfastened, stud is self ejecting. It is 














“AT THE end of 5000 cycles of 
rubs—felt against felt and 2 rubs ° 
per cycle—the eighteen Booth 
felt specimens were measured for 
wear. Only 4 specimens showed 
greater than 3.4% decrease in 
thickness; and 5 showed less than 
2.0%.°?—From lab. report. 

Abrasion-resistance is but one 
of the many characteristics 
closely controlled in the manu- 
facture of Booth “‘prescription” 
felts. 


THE BOOTH FELT COMPANY 
482 19th Street Brooklyn, N. Y. 
745 Sherman Street Chicago, III. 


APPLICATION CHART AND SAMPLE 
KIT . . . Contains swatches of 
S.A.E. felt types, with specifica- 
tion tables. Write for it. (No 
sales follow-up.) 
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TRADE MARK 
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We've engineered and built 
thousands of small, fractional 
H.P. blower motors for oper- 


ating cooling fans for hot 


spots such as radio tubes and 


transformers in many types 
of aircraft and radio installa- 
tions. Competent engineering 
and precision manufacturing 
facilities assure volume pro- 
duction of small motors de- 
signed to your exact perform- 
ance specifications—for any 
job that requires compact, 
lusty, dependable power. Tell j 
us your requirements 


# 


Small Motors, Juc. 


1312 ELSTON AVE., CHICAGO 22, ILLINOIS 
Design « Engineering + Production 





made with flush, oval, and wing head, in 
three sizes. Hollow inner one piece 
housing is integral with locking lugs, and 
outer housing retains helical spring and 
inner housing as complete assembly. To 
lock, two sheets are brought together so 
stud enters receptacle, stud is depressed 
and turned where it locks in cam.— 
AVIATION, Sept., °44. 


Electric Wire WHarness.... ....+..59 


Designed to permit one-hand installa- 
tion and removal of wires, simplified 
electric wire harness support trap has 
been produced by Adel Precision Prod- 
ucts, Burbank, Calif. Support consists 


of light-weight, synthetic sponge rubber 
coated fabric strap % in. wide, having a 
24,800 psi. tensile strength, and a simple 
buckle mounting 3860 deg. swivel latch. 


One size strap replaces all sizes of har- ° 


ness clips, it is said. Several types of 
mounting brackets are available which 
clamp securely to airframe_ structure, 
without holes, if desired.—AVIATION, 
Sept., ’44. 


Torque Wrench ....ssccccceeees 60 


Combining right and left hand torque, 
new torque wrench which it is_ stated 
can’t overtighten, is offered by Aircraft 
Tools, Los Angeles. Wrench is full rat- 
chet so that when desired tension is 
reached, positive break-away occurs one 
notch at time. Torque is set in specified 
inch-pounds. Adjustments between 10 
and 60 lb. may be made.—AVIATION, 
Sept., '44. 


Aircraft Heater .....scececceeees sO 


New heater of gasoline-burning com- 
bustion type for aircraft has been de- 
veloped by Heating Div., Anchor Post Co., 
Baltimore. It is described as combining 
multiple functions of cabin heating in 
flight and on ground, defrosting wind- 
shield and bombardier’s window, and pre- 
heating engines. In flight, heater is stated 
to have hourly output of 90,000 btu.— 
AVIATION, Sept., °44. 


Multiple Drill Head.......+.0....62 


Multiple, adjustable drill head, made 
by Landau Machine Co., New York, is 
designed for use on any small drill press. 
Provided with five spindles, main drive 
is centrally located on mounted ball bear- 
ings and has No. 2 taper which absorbs 
full load capacity. Each spindle is com- 
plete unit, has double bearing, and can 
be set in any location by loosening one 


nut. Spread of spindle is 4 in. with minj- 
mum distance % in., weight 4% Ib., and 
height 5 in, Spindle speeds are up to 
3,000 rpm. Head is mounted on rack 
spindle of press and has slot and clamp 
screw. Opening of top head is 1% in., 
and there is split sleeve, for reducing 
adoption hole. Feed is operated by rack 
and pinion. Drilling capacity is up to 
3/16 in.—AVIATION, Sept., ’44. 


Aircraft Electric Actuators........63 


To retract and lower landing gear, 
open and close bomb bay doors, controj 
wing flaps, and other similar functions, 
Eclipse-Pioneer Div., Bendix Aviation 
Corp., Teterboro, N. J., offers electric 
actuators in concentric and right-angle 
design. Features include automatic com- 
pensating torque limiting device in form 
of a multiple disk clutch that is de- 
signed to protect reduction gearing, also 
special magnetic equalizing clutch which 
prevents jamming. Explosion proof mo- 
tors are available in certain models. 
Motors are available for 24v. dc. opera- 
tion.—AVIATION, Sept., °44. 


Pivot Ball Bearings ..............64 


Miniature Precision Bearings, Keene, 
. H., announces that pivot type ball 
bearings are now available in sizes from 
2 to 10 mm. o.d. and made of beryllium, 
stainless, or chrome steel.—AVIATION, 
Sept., '44. 


Plastic Preforms Heater .........65 


Thermex Div. of Girdler Corp., Louis-: 
ville, has developed No. 2-P Thermex, 
plastic performs heater designed to oper- 
ate at a frequency of 25 to 80 meg., us- 
ing 230v., 60 cycle, single phase current 
Unit measures 28 x 28 x 47 in., weighs 
614 Ib., and is automatic.—AVIATION, 
Sept., °44. 


Impact Wrench .... .....0000+..-66 


Pneumatically powered and with cali- 
brated adjusting screw controlling ten- 
sion, new % in. impact wrench made by 
Aro Equipment Co., Bryan, Ohio, is de- 


f 


signed to be rotated either way. Roller 
clutch impacting mechanism, consisting 
of anvil, hammer, and two steel rollers, 
operates as control. In operation, cen- 
trifugal force throws rollers against ham- 
mer where they are caught in shear be- 
tween hammer and anvil. Thus full 
torque is transferred to work in impact 
form. When selected torque is obtained, 
rollers rebound from anvil and do not 
allow hammer to engage. Model 131 has 
capacity up to %-in. bolt size, is 6% in. 
over-all, and weighs 4% lb.—AVIATION, 
Sept., °44. 


Welding Carbons POET er us eae > OF 


Applicable to all shapes and sizes, new 
“FEF” treatment is ,said to lengthen life 
of resistance welding or brazing carbons. 
Process is announced by Stackpole Car- 
bon Co., St. Marys, Pa.—AVIATION, 
Sept., ’44. 


Impulse-Initiated Timer. eoeeoveeee 68 


Small size (8% x 3% x 3% in.) is fea- 
ture of new impulse-initiated timer of- 
fered by Struthers-Dunn, Philadelphia. 
Named PSEH-1, it is made im d.c. and 2.¢. 
types. Contact operation occurs at end 
of delay interval after power is applied, 
or after momentary impulse from push- 
button, limit switch, or other source. 
Adjustable timing range is 20 to 1, and 
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low weight ¢4rust for the GIANTS 


The largest propellers to fly in this country— 

18 foot 2 inch four-blade hollow steel Curtiss Electrics—efficiently harness 

the 3000 horsepower and more in the sub-stfratosphere, 

yet increase the useful load of the airplane 650 pounds through weight reduction. 
All of the propeller features pioneered by Curtiss 

are embodied in this installation, 


including automatic synchronization, reverse thrust, 
and of course, the unmatched durability of steel. Cu RTISS 
ELECTRIC PROPELLERS 


EC. li Hh . ht Corpo le ,y f le Vb De 2 

















BREEZE 





Homeward Bound 


Breeze Aircraft Armor Plate Brings ‘Em Back Alive 
in World-Wide Theatres of Warfare 


Breeze Aircraft Armor Plate is in 
action today on Allied invasion 
fronts, providing dependable protec- 
tion for pilots and gunners of Amer- 
ica’s hard-hitting bombers and 
fighters. Produced in quantity by 
the Breeze Electric Heat Treating 
Process, the fastest known for the 
purpose, this Armor Plate helps to 
bring home not only trained person- 
nel but valuable equipment as well. 


Breeze Armor is manufactured in 
two types: homogeneous and face- 
hardened. Although light in weight, 
it possesses the highest ballistic 
qualities and resistance to shatter. 


, Complete assemblies to designers’ 


special requirements are a specialty. 
Aircraft Armor Plate supplements 
the well-known Breeze line of equip- 
ment which is now in service on 
land, on the sea, and in the air, 


Clk’ Gi 


CORPORATIONS, INC. sewank, w... 


PRODUCTION FOR VICTORY 


¢ PRODUCTS FOR PEACE 


A Few of the Many Breeze 
Products in the Nation's 
Service 


Radio Ignition and Auxiliary 
Shielding * Multiple Circuit 
Electrical Connectors * Flexible 
Shielding Conduit and Fittings 
* Cartridge Engine Starters * 
Internal Tie Rods ¢ Elevator 
and Rudder Tab Controls ° 
Flexible Shaft and Case Assem- 
blies ¢ Aircraft Armor Plate 














mechanism is immediately recycling. 
Built in double-pole, double-throw auxili- 
ary relay provides variety of circuit ar- 
rangements. Timers can be supplied for 
a.c. operation on 110v. 60 or 25 cycles; 
920v. 60 or 25 cycles; or for d.c. at any 
specified voltage from 6 to 120v.—AVIA- 
TION, Sept., ’44. 


Terminal Strip ..........+--0+0++-69 


Designed to permit screw connection 
above panel and solder connection be- 
low, new Barrier type terminal strip, 
developed by Howard B. Jones Co., Chi- 





eago, incorporates ‘‘Y’’ type terminal se- 
eurely mounted in block and held by 
screw so that connecting wire comes in 
direct contact with terminal. Terminal 
is made for No. 140, 141, and 142 series 
Barrier strip.—AVIATION, Sept., ’44. 


Gear Reduction Unit..............70 


~ Reduced size of unit required for given 
hp. through yse of fan cooling system, 
ig reported for new worm gear reduction 
unit made by Cleveland Worm & Gear 
Co., Cleveland. ‘“‘Speedaire’”’ contains new 
‘type of double walled cooling system 
which is designed to provide air passage 
completely enveloping oil reservoir in 

ich gear operates. Inner wall is deep- 
dy finned on air side and exhaust fan 

seated on coupling end of worm shaft 
draws air through space from grille at 
opposite end, thus utilizing full heat 
transfer efficiency of system, it is said.— 
AVIATION, Sept., '44. 


Carbide Milling Cutters... ........71 


* Plan-O-Mill Corp., Hazel Park, Mich., 
has introduced new line of carbide insert 
thread milling cutters available in stand- 

and special forms, ground or un- 
ground, with straight or spiral flutes, 
with or without provision for Higbee cut. 
Both shank and shell types are offered.— 
AVIATION, Sept., ’44. 


Flush Rivet Set..............c000000 


New flush rivet set made by Emerson 
Engineering Co., Los Angeles, is. designed 
to enable operators to drive rivets with 
one hand. while installing next rivet with 
other. Set includes protective rubber ring 
slightly higher than driving surface, 
which acts as guard to prevent slipping. 
—AVIATION, Sept., ’44. 


Vernier Caliper ..............-...73 


_ Designed to meet wartime manufactur- 
ing conditions, new precision caliper made 
by Vard, Inc., Pasadena, Calif., is said to 
give quick and accurate reading. of out- 
side diameters as measured between large 








T Latta] Oo) 
Sed Ligterery * 








jaws, and of inside diameters by reading 
Same scale showing spread of minor 
inside jaws. To measure depth of hole, 
depth projection rod is inserted and read 
distance from end of rod to body of cali- 
ber on same scale. Depth gage is integ- 
tal part of tool. Full 6-in. reading is 
Possible. Vernier is integrally mounted 
on slide and is locked or released by 
thumb lever.—AVIATION, Sept., ’44 


low Pressure Gage...............74 


Developed for use in aerodynamic test- 
ing and research, new low pressure gage 
Made by Wallace & Tiernan Products, 
Belleville, N. J., is said to be sensitive 
to 1 part in 500 and accurate to 1 part 
in 300. Gage can be furnished to cover 
Pressure range as low as 10 in. of water, 
aah 330 deg. scale calibrated as desired. 

age may be had with expanded scale at 

wer pressures and a contracted one at 
her pressures. A compound instru- 
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ment mezsuring both vacuum and pres- 
sure is aiso available. Connections are 
provided for either %-in. pipe or \% -in. 
hose. Static and pressure connections 
permit its use as a differential gage. 
AVIATION, Sept., '44. 


Pin Sets Aes cs puahtanan Ge whee ake 


Precision pin sets, number drills, letter 
drill and fractional sizes, in compact cabi- 
nets, are being offered by United Pre- 
cision Products Co., Chicago. Number 
drill sizes are 1 to 60, letter drill sizes 
A to Z (86 pins), and fractionals 1/64 to 
1 in. in increments of 1/64 in. (64 pins). 
with tolerances made to specifications 
Brass strips with white letter or numbe' 
7 gaged each gage.—AVIATION, Sept., 
44, 


Diamond Dresser Tool. ..........-76 


Used for both hand and machine 
dressing, ‘“Handi-Nib,” new double pur- 
ose diamond dresser tool made by 
Diamond Tool Co., Chicago, consists ol 
ejector type handle in combination with 
“Big-Hed’’ diamond nib held firmly in 
handle for use on steady rest of grinder 
wheel. To release nib for use in adaptor 
rod of center grinder or other machine 
taking 7/16 in. shank nib, operator holds 
handle and presses down on elector rod. 
Nib may be pressed back into handle 
socket for hand use. Available with re- 
set nibs containing diamonds of _ two 
ce yg and larger.—AVIATION, Sept., 


Synthetic Bonding Adhesive........77 


Synthetic adhesive for plywood .bond- 
ing and heavy timber lamination is an- 
nounced by Resinous Products & Chem. 
Co., Philadelphia. Known as ‘“‘Amber- 
lite’? PR-75-B, resin is designed for air- 
craft work, including wing and fuselage 
assembly gluing, hollow spar construc- 
tion, and scarf jointing. —AVIATION, 
Sept., ’44 


Micro-Manometer .........eccec0078 

Designed for calibrating low pressure 
instruments and for reading pressures 
and vacuums, the Meriam micro-mano- 
¢ 








meter is offered for readings to plus or 
minus .001-in. water pressure 

is Meriam Instrument Ce., Cleveland,— 
AVIATION, Sept., °44. 












MAKERS OF 
PRECISION SPRINGS 


TURN TO CALLITE for fine wire for 
a myriad of war applications. For ex- 
ample: The Connecticut Spring Com- 
pany, of Hartford, depend on Callite 
Wire for gun springs, for marine in- 
struments, batteries and aircraft parts, 
bomb racks, and signal units. 


CALLITE WIRE is always uniform, ac- 
curate in diameter, drawn to the opti- 
mum properties of the metal or alJoy 
specified, and finished exactly right 
for their purpose. Our engineers are 
at your service. Callite Tungsten 
Corporation, 572 Thirty-ninth Street, 
Union’ City, New Jersey. 


Branch Offices: Chicago, Cleveland. 


CALL 
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-- Proper Identification of High Speed Steels Saves Time 


Plants using both tungsten and molybdenum types 


of high speed steels should give serious consider- 
ation to the establishment of an efficient identi- 
fication system—one that will keep the steels 
separated from bar stock to finished tool. 

The danger of spoilage is particularly acute 
when mixed.lots get into the heat treaters’ hands. 

The recommended hardening temperatures for 
tungsten types are 100° to 200°F. higher than 
those for the molybdenum types. Treating the 
latter so far above recommended temperatures 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING 
DATA ON MOLYBDENUM APPLICATIONS. 


will spoil them for cutting tool service. Treating 
the tungsten types that far below recommended 
hardening temperatures will not develop the 
required red hardness. 

Heat treaters sometimes use the “sweating”’ of 
tungsten types as an indication that the steel is 
up to proper hardening temperature. THIS DOES 
NOT HOLD WITH MOLYBDENUM TYPES. 
In their case, a pyrometer should always be used 
to determine when the steel is at the recommended 


hardening temperature. 


MOLYBDIC OXIDE, BRIQUETTED OR CANNED® 
FERROMOLYBDENUMe “CALCIUM MOLYBDATE" 
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Grinding Gage ... w..eeeeeeseees 

tinuously measuring diameter o 
giernal eylindrical jobs while work is 
in progress and automatically indicating 
point at which correct diameter is 
reached, Pratt grinding gage, made _ by 
American Diamond Tool & Gage Co., De- 
troit, is said to provide a continuous 





check on out-of-roundness and amount 
of error. It is reported that work is also 
automatically measured, without aid of 
ard calipering, while stock is being re- 
moved. Gage is adaptable to straight 
and tapered work, with dia. sizes from 
5/16 te 27 in.—AVIATION, Sept., ’44. 


Radio Tube Tester................80 


Designed for use in testing Octal, Loc- 
tal Bantam, Jr., Miniature, Midget, and 
allacorn tubes, Radio City Products, New 
York, announces tube tester No. 314. 
Filament voltage switch tests all present 
voltages from 1.1 to 117 v. Lever type 
switching individually controls each tube 
prong, checks roaming filaments, dual 
cathode structures, and multi-purpose 
tubes. Separate plate tests on diodes and 
rectifiers, Neon short tests’ indicate 
kakage between two elements. Specifica- 
tions: Size, 144x13x6 in., weight, 
12% 1lb.—AVIATION, Sept., ’44. 


Hexible Hose Coupling. .........81 


Weatherhead Co., Cleveland, announces 
new flexible hose coupling in which seal 
varies proportionally with pressure car- 
tied. Designed for instrument and low 
pressure hydraulic hose lines, floating 
seal involves assembly of steam and 
coupling nut, plus a free sleeve nut. 
Hose is run onto stem provided with 
annular hump. By reason of its wide 
angle gripping threads, sleeve nut, as it is 
turned onto hose, becomes an integral 
part of the hose. As pressure is ap- 
plied, steam is forced out, pulling hose 
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79and_ tapered sleeve 


nut against hump. 


Seal is tightened as pressure increases, 
and relaxes as pressure decreases.— 
AVIATION, Sept., '44. 


Poppet Drain Valve...............82 


Designed to replace “‘Y”’ oil drain valve 
in aircraft, new poppet type drain valve 
produced by Koehler Aircraft Product 
Co., Dayton, is reported to automatically 
close itself when not locked in wide 
open position, without aid of safety wir- 
ing.—AVIATION, Sept., '44. 


Template Production .............83 


For removal of exposed negative paper 
from glass plate in photoprint process of 
template reproduction, Turco Products, 
Los Angeles, has new chemical solution 
named ‘‘Prosolv’’ which is stated to have 
ability to break bond between paper and 
glass in short period, so that paper peels 
off completely.—AVIATION, Sept., ’44. 





























Segmented Shank Gages...........84 


N. A. Woodworth Co.," Detroit, 
nounces new Carboloy gage with 


an- 
seg- 





mented shank stated to compensate for 
difference in coefficient of expansion be- 
tween cemented carbides and steel, thus 
to assure trouble-free bond. Carboloy 
plug gages range in size from .510 to 
1.510.—AVIATION, Sept., ’44. 


Giant Carbide Die................85 


Carboloy Co., Detroit, announces manu- 
facture of giant sheet metal die with 
2zarbide nib weighing over 100 Ib. and 
measuring 9% in. i.d. and 13 in. 0.d.— 
AVIATION, Sept., ’44. 
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; - SOME OF THE 
@ If you want quick, cold-weather aviation engine AVIATION SUPPLIES 
starting, — plus floodlights for night operation — WHICH REACH YOU 
your best bet is a Nite-Hawk Aero-Starter. -VIA GRAYBAR 
If you want power for testing turrets, landing gear 
and auxiliary apparatus, and checking circuits and CABLE 
wiring, the same Nite-Hawk starter will supply it. it 
; ; LIGHTS 
Floodlights are combined for night operations, too. . 
Operating independently of outside power sources, FUSES 
its 4-cylinder, 19-25 hp, air-cooled, gasoline engine . 
drives a 500-ampere generator. Comes in three CONNECTORS 
3 Styles rated at 12 volts, 24 volts, and 12 and 24 ? 
volts, all 500 amperes. Mounted on skids or pneu- CIRCUIT 
739 BREAKERS 
matic tires. a 
For Nite-Hawk Aero-Starters, or for any other RELAYS 
electrical equipment you may need to “keep ‘em ° 
flying,” your local GRaYBAR office is ready to give SWITCHES 
you one-source supply service. GRAYBAR’S network . 
of warehouses in more than 80 cities helps you fill WIRE 
e 
your standard aviation electrical equipment orders CONDUIT 
easily—special items are delivered with the least pos- . 
sible delay. Call your local GrayBAR office today. 
3514 . 





















HEX-SOCKET SCREWS 


The emblem of supremacy in the air signifies, too, the supremacy of the 


mechanical equipment that bears it up. Not only in the aircraft assem- 
blies, but in the plants and tools that make the equipment, ALLEN 


products contribute to record- performance. 


ALLENS have strength for set-ups with weld-like grip, not to be budged 
by shock-stresses or sustained vibration. Thread tolerances are held to 
a high Class 3 fit, for a high degree of frictional holding- power. . . 
Screws cold-drawn and “pressur-formd” of special-analysis ALLENOY 
steel, heat-treated under scientific controls. Hexagon sockets handily 
reached with Allen hex Keys in the hardest-to-get-at places. Adapted 


to high-speed assembling with power drivers. 


Allen Hollow Screws and a Sy Ieee Dowel Pins sup- 
plied only through Industrial Distributors in all centers. 


THE ALLEN MANUFACTURING COMPANY 


HARTFORD, »* ALLEN » eso Laid ee 





Toggle Action "C" Clamp .. 


Detroit Stamping Co., Detroit, has de. 
veloped new toggle action ‘“C” clamp 
having two adjustable spindles to 
work at any point, permittin clamping 
over double angles and irregular Shapes 
Each spindle is locked into its place and 


it is stated quick clamping and releay 
are effected by rapid toggle action. Upper 
portion of clamp swings clear of work 
upon release, and toggle handle may be 
adjusted to straight out or downwar( 
position by changing location of retain. 
ing bolts. Clamp, 6 in. in size with 3 in 
throat, is called ‘‘De-Sta-Co’’ Model No. 
480.—AVIATION, Sept., °44. 


Solderless Knife-Disconnection......87 


Connection and disconnection is re- 
ported quickly made with soldering knife- 
disconnect terminal developed by Air. 
craft-Marine Products, Harrisburg, Pa. 
Switches which have tabs extending from 
contacts to which external connection 
are soldered may be converted by replac- 
ing contact members ‘with members en- 
bodying knife-disconnect end. Switches 
which have screws or binding posts may 
be converted by attaching disconnect 
tab thereto. Knife disconnect lends itself 
to use as soldering tab, for emergency 
repair, since wire may be bound about 
hook; or solderless connection may be 
made by wrapping conductor alternately 
around tongue and under hook, squeezing 
hook closed.—AVIATION, Sept., ’44. 


Cage Motor Starter..... ........8 


Designed to protect motors from sus 
tained overloads, locker rotor conditions, 
single-phasing, and overloading from fre- 
quent starting is new magnetic, reducel 
voltage cage motor starter. Produced by 
Allis-Chalmers Mfg. Co., Milwaukee, tt 
has calibrated thermal overload relay 
and is available for control] of motors 
from 5 to 2,500 Bp. up to 5,000v., 3 
phase, 50 or 60 cycles. Two point stalt- 
ing is obtained with built-in auto-trans 
former, using synchronous motor driven 
adjustable timing  relay.—AVIATION, 
Sept., '44. 


Indicating Light .............00+.@ 

No. 590 D/E unit, made by H. - 
Kirkland Co., Morristown, N. J., is # 
indicating light for heavy duty servis 
on 120v., .with new type lens cap ne 
% in. mounting hole for thick panes 


& 


AVIATION, September, 1 





releas 
cuit is 
down 

ing le 
volves 
in ser 
disks, 

and tl 
portio: 
by nol 
becom 
gized. 
tracte 
When 
0.010 


Seale: 


Her 
Electr 
constr 


lectrod 
buitable 
lensers, 
Sept., "2 


Quick | 


For 1 
air line 
Tool Cc 
disconns 
back kn 


, Indust 
ork, a) 
hicknes 
ifferent 


NO .080 j 


AVIAT 





Lens eap is threaded and contuins heavy 

walled glass lens, cupped in shape. Tip 

of $6 120v. bulb extends into cup of lens 

which provides 180 deg. visibility and is 

.86 H@ available in red, green, blue, amber, and 

Fy white, with sandblasted interior or in 

©: Te ear glass. Type T4% Neon glow lamp 

omer be used, and lens cap is available 

er’) HM with connections for other type bulbs.— 
Ding HE XVIATION, Sept., 44. 


‘Des 
Sheet Weight Slide Rule........ +2 90 


and 
Slide rule offered by Dayton Rogers 
Mfg. Co» Minneapolis, is for automatic 
calculation of weight of any steel sheet or 
strip relative to piece-part requirement 
as used for punch press stock. Operator 
estimates number of pieces and lineal 
0 feet, and rule gives over-all weight. 
ym There is also a conversion table for 
sheet aluminum, copuee, bronze, and 
; other sheet alloys. jece-part weight is 
A principally recorded after knowing weight 
: of stock, including thickness, together 
with length required. This will calcu- 
late sheet from % to 96 in. wide, in 
thickness from .002 to 1 in., and in length 
from 4 in. to 1000 ft.—AVIATION, Sept., 
44, 





Flectro-Magnetic Clutch .......... 91 


Developed for use with small, high 
speed electric aircraft motors, new ‘‘Fas- 
top’ electro-magnetic clutch, made by 
Lear Avia, Piqua, Ohio, is designed to 
release motor rotor from load when cir- 
cuit is de-energized, allowing rotor to run 
down at leisure while mechanism carry- 
ing load stops instantly. Principle in- 
volves an Operating solenoid cussuected 
in series with motor. Of two solid metal 
disks, one is connected directly with rotor 
and the other with output shaft. Center 
portion of one disk is separated from rim 
by non-magnetic metal, so that this disk 
becomes a2 magnet when motor is ener- 

lease MMM gized. When energized, other disk is at- 
per tracted and revolves at motor speed. 
work MN \Vhen de-energized, two disks are about 
0.010 in. apart.—-AVIATION, Sept. ’44. 





LE” REEL EOC re 92 
Hermetically sealed leads made by 
Electrical Industries, Newark, N. J., are 
constructed of Pyrex glass with Kovar 
























































SALVAGE 


CASTINGS 


Damaged Threads 


Easily Repaired 





With Rosan Locked-in Threaded Inserts, you can 
easily and economically salvage castings which 
have been rejected on account of damaged 
threads in tap holes. 















Material has been drilled 
and tapped. Insert, minus 
locking ring, has been 
partly screwed into place 


















lectrodes and metal collars. Leads are 
suitable for use in transformers, con- 


lensers, coils, and filters.—AVIATION, 
Sept., '44. 








Quick Disconnect Couplings. ........ 93 


For use on fuel, oil, instrument, and 
hir lines on aircraft, E. B. Wiggins Oil 
ool Co., Los Angeles, offers new quick 
disconnect couplings. To disconnect, pull 
ack knurled ring; to connect, push ends 
pt coupling together and slide ring for- 
vard. Incorporated is 4-way seal of syn- 
thetic rubber used with either standard 
0” ring or square gasket, and it is 
of line of flow. Couplings are avail- 
able for line sizes ¥% to 1% in. for tubing 
pr pipe, and 4% to 2 in. for hose. ‘ There 
are Other models for % to 10 in. lines.— 
VIATION, Sept., ’44. 














Plastic Thickness Gage..........:.94 


_(ndustriat Products Suppliers, New 
ork, announces new multi-color plastic 
~ ess gage. It has eleven leaves of 
0 Ont colors with thickness from .0015 
080 in—AVIATION, Sept., ’44. 
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Insert locked in place. 
Inner serrations engaged 
with teeth of collar. Outer 
serrations broached per- 
manently into material. 





of a counterbore, 
place and making the whole unit an inte- 
gral part of the parent materiak 


Sr than the steel locking ring, including 
cast iron. 


Salvage and Maintenance Departments: 
Write for full information and submit your 
fastening and salvage problems to our 
Engineering Department. No obligation. 


Once installed, Rosan Locked-in Threaded 
Inserts become a permanent part of the 
asting. Vibration, torque or tension will 
disturb them, yet they can easily be 
removed for replacement, if necessary, by 


hallow drilling operation. 





e locked in all materials by 


this locking ring ® which is serrated inside 
ad out. The insert proper has a serrated 


which engages the inner teeth of 
king ring in the completed installa- 


the ring broach the wall 
locking the insert in 


Installa- 





U. S. and Foreign Pats. Pend. 


a 
A PRODUCT OF 


BARDWELL & McALISTER, INC. \\ 

















Speed Nut ........605 ceceeee eo 0 clearin back atte “ Lana ame Bs 
8 orce nsertin 

Installation procedure in using new ee Ugh aur tketantoe a 3g an 
pera wap speed nut for instrument  fioating speed nut within cage allows for 
mounting, made by Tinnerman Products, misalignment of holes. Available with 
Cleveland, is to compress cage (shown in legs or length to fit panels from .062 to 
oot) oan posers legs into ead eho 5 "S98 in. thick, speed nut and cage are 
clearance holes. egs spring apart when " te > 
pressure is released, turned up ends Ton, sane. = ma fe as 


EPAMES ORs 


Push-Puil Circuit Breaker.........96 


New feature of ‘‘Klixon” D-6751 circuit 
breaker for aircraft is push-pull button, 
designed to permit manual opening so 
that repairs can be made without de- 
energizing entire system. Push-pull but- 
ton travels outwardly approximately 4% 
in. when pulled and exposed three-color 
band, part of which is luminous. It is 
available in ratings from 5 amp. through 
50 amp. with standard mounting dimen- 


sions and suitable for 80 v. dc. systems, 
Maker is Spencer Thermostat Co., Attle- 
boro, Mass.—AVIATION, Sept., '44. 


MB. GC. Bheetrode ss. lccciccc isco 05M 


Lincoln Electric Co., Cleveland, an- 
nounces new shielded arc electrode for 
mild steel, designed for operation on 
a.c., but which also operates on dc, 
with either polarity. Named ‘“Fleetweld 
85"", it is available in %, 5/32, and 
3/16 in. sizes.—AVIATION, Sept., '44, 


Metallizing Gun ..................98 


Metallizing gun made by _ Metallizing 
Eng. Co., Long Island City, N. Y., sprays 
lead, tin, copper, and other low melting 
point metals at high speeds. Type 3E 
is equipped with universal gas head al- 
lowing tool to be operated on any com- 
mercial gas in conjunction with oxygen 
rr compressed air.—AVIATION, Sept. 


Heavy Duty Vise.................9 


Mechanics Engineering Co., Jackson, 
Mich., announces new fast locking heavy 
duty vise, Jenkins ‘‘Bar-Lok’’, which is 
set and released by means of push-pull 


ons 


pressure unit locked at four points and 
developing pressure to 20,000 lb. Quar- 
ter turn of handle locks and releases. 
Four-inch opening is said to be equiva- 
lent to ordinary 6-in. vise. Height is 3% 
in., with jaws 154 x 4% in.—AVIATION, 
Sept., '44. 


Shrouded Flexible Coupling ......100 


Safety feature reported for L-R type 
“C’”’ shrouded flexible coupling, made by 
Lovejoy Flexible Coupling Co., Chicago, 
is outside steel collar which holds load 
cushions in place. Extension of collar, 
which encircles coupling, safeguards ma- 
terials and fingers from bolt heads. 
Couplings are designed for services from 


sagertthc spreammmreegnemane pe sennnn scenncrsrannnne nn 


Forgings—laboratory controlled—strength, 
toughness—minimum weight that 
stands up under unpredictable loads. 


y 4 i. 
WYMAN-GORDON 
WORCESTER, MASS -HARVEY,ILL. - DETROIT, MICH. 
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4.60 to 806 hp. at 100 rpm. Available 
are types for direct attachment to fly 
wheel, also drum types and others for 
rapid disassembly without disturbing 
equipment.—AVIATION, Sept., '44 


Portable Oil Filter..............101 


New portable filter for aircraft engine 
oi] is announced by General Filters, De- 
troit. Model AF-1400 has gas engine 
driven rotary pump which draws oil from 
engine through suction hose. Oil is cir- 
culated through six full-flow filters and 
returned to engine in about 15 min. Com- 
lete assembly fits in back seat of jeep. 

ltration is designed to be positive to 
fineness of 5 microns, and each filter cart- 
ridge has area of 1,000 sq. in. No chemi- 
cal treatment, which might change oil 
specifications, is involved.—AVIATION, 


Sept., "44 


Portable Conveyor ..............102 


New type of portable conveyor for use 
in aircraft plants is reported light enough 
to be carried by hand yet strong enough 
for its purpose. Maker is Island Equip. 
Co. New York. Units are available in 
12, 18, and 24 in. width, standard length, 
10 ft.—AVIATION, Sept., '44 


Flush Riveting ............-.++--103 


Designed for high speed flush riveting 
on irregular or slightly curved surfaces, 
new flush riveting set is announced by 
Emerson Engineering Co., Los Angeles. 





Swivel action allows riveting from var- 
ious angles up to 20 deg. Sets have 1\%- 
in. face with overall length of 3 in., and 
are available with either .401 or .498-in. 
shank. Set consist of three parts: head. 
shank, and rubber retainer.—AVIATION, 
Sept., '44. 


Precision Gages ...... Pere ....104 


Made of steel, chromium plate, or car- 
bide line of precision gage is offered by 
Crescent Die & Tool Co., Lincoln Park, 
Mich. Plug, ring, flat plug, profile, flush 
pin, snap, and build-up gages are avail- 
A in full range.—AVIATION, Sept., 





Flight Instruction 
Technique 


(Continued from page 175) 


force required to move them. This sug- 
gestion is made since the force required 
varies with speed and may be relatively 
high ina steep bank even when close to 
the stall. In contrast their effectiveness in 


- controlling roll is more directly associated 


with the angle of attack. 

Instruction in the use of the rudder may 
present a problem. Recognition and con- 
trol of skid or slip is something new for 
the embryo pilot and it is not impossible 
that there are some who cannot be taught 
to recognize skid or slip except by instru- 
ment. 

It is the author’s belief, shared by some 
but not by all, that skid and slip can be 
detected in a closed cockpit without in- 
struments only by feel. Visual clues are 
not reliable. The eye cannot detect the 
direction of movement of the airplane 
relative to the air which determines skid 
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The performance records made by over 
2,000,000 BRIGGS & STRATTON Engines 
testify to their perfection of design, their fine 


engineering, and to precision production. 














Manufacturers of all types of appliances, tools and equipment requiring dependa- 
ble, compact power units are invited to investigate the performance record of 
Briggs & Stratton engines. The latest models are backed by the experience gained 
in twenty-five years of continuous production of AIR-COOLED Gasoline Engines. 
BRIGGS & STRATTON CORPORATION, Milwaukee 1, Wisconsin, U. S. A. 
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A pioneer aircraft oil cooler. Diam- 
eter § inches, with short warm-up 
“muff” indicating limited thaw- 
out requirements. Built by Young 
for the U.S. Army Air Force. 


Present Young aircraft oil cooler. 
10 inches in diameter, almost four 
times the heat transfer capacity 
and five times faster warm-up. 
Built by Young for military and 
commercial use. 


YOUNG COOLERS 


KEEP PACE WITH PROGRESS 


URING the past twelve years planes have harnessed 

almost ten times the horsepower — flown four times 
faster — miles higher — many times farther. Pacing this 
unprecédented path of progress were vital accessories 
such as the Young Aircraft Oil Coolers, shown above. 
While the 1932 model was made by the hundreds — its 
modern counterpart is being made by the thousands. 
Though alike in basic principle, the present cooler is 
usually twice as large and has four times the heat transfer 
capacity. It has rapid warm-up qualities and excellent 
anti-congealing characteristics. The modern Young Air- 
craft Cooler is the last word in efficiency . . . is built to 
rigid military specifications. Let Young Heat Transfer 
Engineers help you keep pace with progress. 





suy sounds 
PRODUCE MORE 


e 
SALVAGE SCRAP 
2 
WIN THE WAR 





HEAT TRANSFER ENGINEERS 


Manufacturers of Oil Coolers @ Gas, Gasoline, Diesel Engine Cooling Radiators @ Intercoolers @ Heat 
Exchangers @ Engine Jacket Water Coolers @ Unit Heaters @ Convectors @ Condensers ©@ Evaporators 
© Ait Conditioning Units @ Heating Coils @ Cooling Coils ©@ and a Line of Aircraft Heat Transfer Equipment. 


YOUNG RADIATOR CO.), Dept. 294-s.: RACINE, WIS. U.S.A. 


Distributors: Pacific Airmotive, Burbank, Calif. + Aircraft Steel & Supply Co., Wichita, Kans. 
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or slip but can only detect its movement 
relative to the ground. The two are 
identical only when there is no wind. 
When there is a wind, drift cannot be 
differentiated from skid or slip by vision. 

If this is so, then correct rudder use 
without instruments can be learned only 
by those who can learn to detect skid or 
slip by feel. 

Recent experiments by Herman Witkin 
at Brooklyn College have indicated that 
there is a wide discrepancy between indi- 
viduals in their ability to detect an un- 
balanced condition by feel when visual 
clues interfere. In these tests, the subjects 
were placed on seats which could be tilted 
sideways and which were mounted in a 
room which could also be tilted independ- 
ently of the chair. Although some sub- 
jects would detect departure of the chair 
from level irrespective of the angle of tilt 
of the room, others could be tilted through 
wide limits without detecting any tilt if 
the room were tilted at the same time so 
that the chair remained parallel with 
the floor of the room. These same 
subjects would believe the chair to be 
tilted when it was level if the room was 
tilted. Similar results were obtained with 
the same subjects when placed in a room 
which could be made to travel on a cir- 
cular track but could not be tilted. Those 
who could detect unbalance reported that 
the room and seat appeared tilted when 
they were subjected to centrifugal force. 
Those who could not, reported that the 
room and seat remained level during rota- 
tion. 

The author is not aware of any test hav- 
ing been made to determine whether those 
who could not detect the unbalance could 
be taught to do so and it is possible that 
some might find extreme difficulty in ac- 
quiring this ability. For such people in- 
struction in the use of the rudder by feel 
might take a considerable amount of time, 
or even be impossible. In such cases, it 
is believed that the student might prefer- 
ably be taught not to use the rudder in 
the air except as indicated by instruments 
as the stability of the airplane with rudder 
neutral would at least prevent the exces- 
sive skidding or slipping which might 
otherwise result. 

The elevator is not only the most haz- 
ardous of all airplane controls but its 
proper use is the hardest to teach. 

Skids and slips generally are not haz- 
ardous in themselves. They only become 
hazardous when the airplane is stalled, 
and when it is stalled misuse of either the 
rudder or ailerons—or even a healthy 
bump—can result in a spin. However, 
skids and slips can and do lead to misuse 
of the elevators. As a result improper 
use of the rudder or ailerons is often 
charged with direct responsibility for 
accidents which would not have occurred 
if the elevators had not also been im- 
properly used. If flight in the stall condi- 
tion were a necessary part of flying, then 
it might be proper to charge spins from 
stalls to the rudder or ailerons and in- 
struction might well be concentrated on 
their proper use under this condition. 
Since it is not, and spins result usually 
from unintentional stalls, instruction 
should be concentrated on their avoid- 
ance. 
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The difficulty in teaching proper use 
of the elevators arises from two sources. 
First, their proper function is to control 
the flight path relative to the airplane and 
the direction of this path is difficult (at 
times impossible) to discern; is not in- 
dicated by the position of the nose on 
the horizon ; and is not recorded by any 
instrument now commonly used. Second, 
there is a reversal in their secondary ef- 
fect, i.c., on the direction of the flight 
path relative to the ground. 

Strangely, the most important part of 
instruction in the use of the elevators is 
in their effect upon the flight path rela- 
tive to the ground, not to encourage but 
to discourage their use as a control of 
this path. It is perfectly natural for the 
embryo pilot to have an instinctive feel- 
ing that the airplane follows its nose and 
that holding the nose up with the ele- 
vator will extend his glide or increase 
his climb. Hence, he is faced in his first 
experience in controlling movement in 
the vertical plane with a control which 
appears to be the proper one but is not. 
His control response which appears to 
be meeting his expectations when as a 
matter of fact it may be doing just the 
opposite, and he has no way of discern- 
ing which it is doing. 

Instruction in the use of elevators 
should not be on their effect on the posi- 
tion of the nose. Such instruction only 
tends to strengthen the novice’s natural 
assumptions that the position of the nose 
is an indication of the angle of climb or 
glide. In contrast, the instruction should 
be upon the effect of the elevator on the 
inclination of the flight path relative to the 
ground and the lack of any relationship 
between that path and the position of the 
nose, It is insufficient that the embryo 
pilot be told there is a reversal in the 
effect of the elevators on flight path in- 
clination or that this be simply demon- 
strated to him. Unless it is driven home 
to him by constant drill he will uncon- 
sciously revert to his natural inclinations 
under stress and will attempt to stretch 
aglide or increase a climb by pulling back 
on the stick. 

Effect of the elevator upon the flight 
path is not changed in a turn, nor does 
it become a control of the radius of turn. 
Any change in radius of turn which ac- 
companies movement of the elevators is 
due to the change in speed occasioned 
thereby, not due to an increase in the lift 
force. Except for a slight inclination of 
the lift force and the propeller thrust due 
to the angle of descent or climb, it should 
be manifest that the vertical component 
of the lift force must always equal the 
weight of the airplane. 

If the angle of attack is changed with 
the elevators the inclination of the flight 
path in the vertical plans will readjust 
itself to attain a speed which, with the 
lew angle of attack, will again make the 
vertical component equal to the weight. 

ence, the elevator has the same effect 
upon the inclination of the flight path in 
4 turn as it has in level flight and does 
not directly effect the radius of turn. 
Also, there is exactly the same reversal 
« elevator effect on path angle in the 
um as there is in level flight. If stu- 
dents are taught to recognize these char- 
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of their stalling in a turn in an effort to mum safe speed, and used an infinite against an unintentional stall in airplanes nc 
maintain altitude with the bank too steep number of throttle positions to control in which the throttle can be used to con- m 
for the power being used. the altitude. trol flight path without simultaneously po 
Control. of the flight path in the vertical There are perhaps two reasons for the changing air speed. me 
plane should be assigned to the throttle. present practice. One; the throttle also In regard to the second item, the author of 
In most instruction the throttle has had effects the air speed in most airplanes. can see no conflict between teaching the sp 
two, or at most three, positions—closed, Two; it is desired to teach the student throttle as path control and teaching Jand. sci 
open, and cruising. This left to the ele- to make landings without dependence ings without power. He can see an ad- att 
vator all changes in flight path for the upon power. vantage in this form of instruction jp an 
three settings. This sort of instruction The first item is readily disposed of. that it would discourage the student {from da 
definitely encourages the student to think Although it might not always be desir- attempting to correct for a mistake in en 
of the elevator as the proper control of able to so construct the ariplane that the starting his landing glide by use of the 
flight path and is, in the author’s opinion, throttle does not effect air speed, it would _ elevator. are 
bad practice. It is contended that flying not be difficult to connect the throttle with It is suggested that carrying this jn- ts 
would be much safer if pilots used three a trim tab to accomplish the same result. struction into maintenance of altitude jn ore 
positions of the elevator, those giving The author can state from experience turns with the throttle would help to spi 
give the student a clear conception of the col 
requirements of this maneuver which tio 
been as would in turn help to guard against stalls cor 
METAL CON. from turns. fec 
GRESS and War Explanation of turns as they are com- it 
Conference Dis- monly taught, is, to say the least, far from oth 
Play Cleveland simple. In the turn the lift force has to hav 
gine — increase at such a rate that its vertical use 
ber .16th-20th component always equals the airplane's toi 
Booth and Space weight. This requires either an increase in pre 
No. A.424. speed and hence in power if the angle of I 
attack is not changed or an increase in aut! 
angle of attack and increase in power if low 
the air speed is not changed. Wr 
If the turn is made from level flight sub: 
my ae ke without increase in power and_ without 
_ (ay michle Axiom change in altitude, then the angle of at- | omer 
tack must be increased and the speed de- (W 
creased. The decrease in speed results rud 
; from the fact that with a higher angle of thar 
attack the drag is also higher and the toa 
| 4 drag multiplied by the speed can only 
icine | | equal the power being used if the altitude ae 
is maintained. Hence, we have the re- Sq 
quirements in such terms of a decrease a 
eS | in speed when the stall speed has been 
increased. 
In teaching the use of the throttle to R 
maintain altitude in the turn it is sug- with 
sf Sec gested that the turn be made with several ae 
LO4%L elevator positions to demonstrate that 20-11 
steeper banks and shorter radii of turn only 
can be accomplished without loss of alti- This 
HYDRAULIC TESTING MACHINES ndutun lod indegion | ‘8 at the lower speeds. TM sn 
is more accurate and de- en this article was starte e rang 
pendable because it oper- contemplated pointing out various ways 52 tt 
. . . . have repeatedly demonstrated the practical ates on the natural laws of of making the direction of the flight path net 5 
truth in the words, “One Test is Worth a Thousand of Ra sips gran arty cone recognizable than it is in nor- of Ic 
Ree a : Le ght maneuvers to permit proper of th 
Expert Opinions.” Because they have simplified the by eneaniiore ¢ fetus. instruction on the effect of the elevators in th 
science of testing the physical properties of materials nt ee nul on the flight path. But none were bk sider 
has dak eee d th Sat th ti industri satisfactory for the purpose intended and ture. 
y ee roughout the wartume meustries it is so simple to provide an instrument on-r 
today. Here Riehle Testing Machines “ferret out” mater- which will indicate iit path that tt do ni 
: " ‘ i S ishness to attempt 
ial weaknesses and defects; avoid failures before they occur. quip lings eaameam Beg 
This technique of progressive testing on the production line do so we add appreciably to instruction 
and in research laboratories saves valuable machine and problems and instruction time. Th 
: . i . At the start of this article the author aside 
man-hours. Write for descriptive literature and quotations. disclaimed any originality in the ideas airpls 
presented. The reason is this: The first sales 
H Y D R A U L I Cc powered airplane was equipped with a The | 
flight path indicator which the first stu- lower 
7 E S T ING dents of flying, the Wright Brothers, than | 
found extremely useful. In their case It and 1 
M A C H f N E S consisted of a string tied well forward in mechz 
undisturbed air. All-that is now required is ass 
Riehle Testing Machine Division, American Machine and Metals, Inc, is a weather vane similarly engi “ light 
4 actuating an indicator in front of the Plant 
EAST MOLINE, ILLINOIS pilot. . oc 
Other Products: IMPACT TESTERS « VICKERS HARDNESS, MACHINES This indicator could indicate angle o diame 
BRINELL HARDNESS TESTERS 4 MEASURING INSTRUMENTS . yaw—not correctly indicated by the pres groun 
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ent ball-bank meter; angle of attack— 
not correctly indicated by the air speed 
meter; and angle of climb or descent— 
poorly indicated by the rate of climb 
meter, as well as pointing in the direction 
of motion. It could be calibrated in air 
speed for a given gross weight and its 
scale could be marked to show angle of 
attack for maximum glide, for best climb, 
and for most economical cruising and the 
danger area between maximum efficiency 
and stall could be clearly indicated. 

It must be conceded that if skid and slip 
are detected by feel the natural correction 
is to alter the bank. Unfortunately the 
present ball-bank, resembling as it does a 
spirit level, encourages the same kind of 
correction. While neither of these objec- 
tions to the use of the rudder for skid 
control is believed to be sufficient to ef- 
fect the arguments in favor of such use. 
it is recommended that we adopt some 
other form of skid indicator which will not 
have this objectional feature. The English 
use a needle, similar to the turn needle. 
to indicate skid, and this would seem to be 
preferable to our ball-bank meter. 

In conclusion, and bearing out the 
author’s disclaim of originality, the fol- 
lowing excerpt from the book ‘The 
Wright Brothers,” by Fred C. Kelly is 
submitted. 

“The court in Germany made the com- 
ment in its oral decision that their 
(Wright Brothers) discovery that a rear 
rudder was a balancing device rather 
than a steering device should entitle them 
to a basic patent.” 





Save Money by Spending It 
: (Continued from page 131) 


Returning to the hypothetical airplane 
with flaps and retractable gear as listed, 
it may be noted that whereas there is an 
%0-lb. saving in gross weight, there is 
mly a 52-lb saving in the weight empty. 
This is because 28 lb. out of 80 repre- 
sents fuel saving for the assumed equal 
range. At present production costs, this 
52 lb. saving in weight empty represents a 
net saving of well over $100. Another way 
of looking at it is that the extra weight 
of the landing gear is more than made up 
in the power plant alone, besides a con- 
siderably larger saving in the fixed struc- 
ture. These estimates are of course based 
on reasonable production quantities and 
do not deny that redesign costs must be 
taken into account. 


Concluding Discussion 


There are several further advantages, 
aside from reduced cost of the modified 
airplane, that make it preferable. General 
sales appeal would certainly be superior. 
The lower fuel consumption and generally 
lower power plant up-keep should mor 
than make up for the increased inspection 
and up-keep required for the retracting 
mechanism, Although the modified plane 
is assumed of equal span, it can be made 
slightly shorter due to the smaller power 
plant and reduced tail length. The pro- 
peller may also be of slightly smaller 
diameter, allowing for either increased 
ground clearance or reduced height of 
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landing gear. Although proportioned on a 
basis of equal landing speed, the modified 
design would have actually shorter land- 
ing characteristics due to the steeper 
glide path and shorter landing run per- 
mitted by the flaps. At the same time, the 
lower drag with flaps up will provide a 
flatter gliding angle when desired. 

A final check of climb shows that under 
steady conditions the actual rate will be 
decreased from 600 to about 500 fpm. 
This disadvantage is believed offset, how- 
ever, by the greater flexibility of control 
afforded by the flaps, making it easier to 
clear a local obstruction. Some kind of 
warning will doubtless always be neces- 
sary to remind the absent-minded pilot 


that his wheels are up. Simplified control 
arrangements and measures to limit stall- 
ing are also highly desirable.’ 

As the assumed airplane is a low-wing 
type with tricycle gear, the figures cannot 
be used for other types without some 
modification. With the high wing, the 
origina] landing gear drag and the corre- 


sponding importance for retracting it will 


be greater, but the difficulty of retraction 


is also increased. In many cases a com- 


plete redesign is probably better than at- 
tempting to use a -basically unsuitable 
type. More broadly; the analysis here pre- 
New Developments in Simplified Control” 


by R. H. Upson, Journal of the Aeronautical 
Sciences, Vol. 9, No. 14, Dec. 1942. 











FACTS 


ABOUT 
HARD CHROME. PLATING 


Oo: of the principle. advantages of chromium is 
its ability to resist corrosion. 

However, it is sometimes true that chrome does not 
offer proper protection to the base metal itself due to 
its porosity. But, wherever this inadequate protec- 
tion occurs, it is generally evident that the coating is 
too thin or the actual plating itself has been at fault. 
It is obvious therefore, that a proper plating pro- 
cedure cannot be overemphasized. 

For example, the ability of Chromium to resist cor- 
rosion certainly could not be ignored as a protective 
coating for precision gage blocks . . . measuring 
accuracies in the millionths of an inch. 

But the correct process of applying chromium to 
precision gages presented a major problem. 

It was in 1937 that Elmer Ellstrom of the Dearborn 
Gage Company began to actively experiment with 
the practicality of finishing the gaging surface of 
Dearborn Gages with corrosion resistant chromium. 
After exhaustive experiments the impossible was ac- 
complished—Chrome was actually applied to precision 
gage blocks and without loss of accuracy in any manner. 
This first major improvement in the manufacture of 
gage blocks brought to industry standards of measure- 
ments that would retain their true accuracies longer 
than any hard steel gage made; that is why Ellstrom- 
made gage blocks will last 2 to 5 times longer by 
actual test. 


¥* This is number 2 in a series of articles by the 
Dearborn Gage Company on chromium plating. 
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sented is not claimed to be more than a 
fair example of what can be done. But to 
the extent that these figures can be taken 
as representative of light planes in gen- 
eral, they show that, far from being deluxe 
extras, even for a speed as low as 100 
mph. flaps and retractable gear should be 
regarded as must items, dictated by all- 
around economy if nothing else. 





Astralidade 
(Continued from page 173) 


approximately 900 ft. on the circle, and for 
practical purposes it is neglected. 

4. The annual retrogression of the 
vernal point is taken into considération. 
and a special device permitting a correc- 
tion is adapted. 

5. Actually, the star Polaris is at 1 deg. 
from the true Pole, and due to the annual 
precession of the equinoxes the declina- 
tion of Polaris is decreasing toward the 
Pole, with a corresponding error. This 
is taken into consideration by a simple 
device and scale. 

6. A special scale permits correction of 
the atmospheric refraction. 

7. The 366 days of leap year are care- 
fully taken into consideration. 

Calibration of the instrument is closer 
than observation permits and closer than 
actually necessary for aerial avigation. 
Further, mechanical accuracy is closer 
than observation permits and closer than 
necessary for avigation. 


Stabilization Accuracy 


Referring to the vertical stabilization, 
in avigation groscopic stabilization is 
quite different from that of aerial bom- 
bardment. In the latter, the time element 
and mental reaction of the observer while 
he is under combat strain, considerably 
alter observation of the gyro level, which 
may be off the vertical at the bombing 
instant. During bombing the gyro is 
under rapid and unexpected tactical bomb- 
ing maneuvers. In peacetime, when mak- 
ing a star observation, the plane would 
fly as smoothly as possible, and time could 
be spared for setting of the vertical of 
the instrument. 

Now, by means of bubble levels and 
leveling screw, the astralidade can be 
leveled within + 1 min, from the vertical, 
and so the total error due to stabilization 
may be approximately + 2 min. and 
+ 3 min. of arc, from its original setting. 

Referring to the azimuth stabilization, 
as above mentioned, if a long period gyro 
is used, it may be assumed that when 
the azimuth dial of the gyro system has 
been set to its true North, either by means 
of Polaris or magnetic compass with de- 
clination corrected, the true North 
orientation may, for a period of a few 
minutes of time, be maintained within 
an accuracy Of approximately + 1 or 2 
min, of are, 


True North Accuracy 


For transoceanic avigation of long dura- 
tion, the true North is of basic importance. 
When Polaris is visible the astralidade can 
rapidly be orientated to the true North 
within 1 min. of arc or less—that is, much 
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closer than the reading obtained by 
modern magnetic compass. 

It may be argued that’ Polaris may not 
be visible, obviously not during day flight. 
Quite true, hence in this case the most 
dependabie means to determine the true 
North is still the magnetic compass com- 
bined with the magnetic declination cor- 
rection. It may be assumed that this sys- 
tem is giving a true North accuracy within 
30 min. of arc. 


Probable Total Error 


Assuming an error of + 2 min, of arc, 
due to observation, combined with a + 
1 min. of arc mechanical error, it may be 
deduced that the total probable error 
may not exceed + 3 min. of arc, or ap- 
proximately 34 mi. error on the circle 
if true North has been determinated by 
means of Polaris and the special correc- 
tion method. This probable total error 
will be greater if the true North is set 
according to the magnetic compass. 


Flight Operation 


It is assumed that the instrument is 
properly stabilized and orientated toward 
the true North. In the following example 
we assume the star Vega is visible and 
the date is Mar. 28. 

(A) Set guiding pointer 10 on Vega 
(engraved on globe) and make correction 
for atmospheric refraction. 

(B) By means of latitude control and 
date circle control, set the sighting line 
of telescope on the actual star Vega and 
at the instant of coincidence with the 
reticle, read sidereal Greenwich chrono- 
meter and read latitude in deg. and min. of 
arc on latitude scale. 

(C) Read sidereal time at intersection 
of Mar. 28 and time scale. The longitude 
will be the difference between Greenwich 
sidereal time, indicated by the chrono- 
meter, and the observed time on scale. 

Two consecutive star observations made 
at short intervals will enable the avigator 
to determine his true ground speed. 


Operation When Sighting Sun 


(A) Set date on zero hour index of 
time cycle and make correction for atmos- 
pheric refraction. 

(B) Set guiding pointer 10 on ecliptic 
traced on globe, and by means of latitude 
control and date circle control set sighting 
line on the sun, at which instant read 
Greenwich mean time on chronometer. 

(C) Read latitude on latitude scale, 
noting difference between Greenwich mean 
time, and the time read at intersection of 
date gives longitude. 

Note: Instead of using the globe, the 
inner altitude circle can be set according 
to the right ascension scale and the tele- 
scope according to the altitude scale, which 
would necessitate tables. The moon and 
planets also can be used to determine posi- 
tion. If it is desirable to use tables, the 
globe can be suppressed, the size of the 
instrument would be reduced, and the 
astralidade would be employed similar 
to a theodolite. : 


Setting To True North 


A. The astralidade is set toward Polaris, 
which gives the approximate latitude 
within 1 deg. 
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B. Make observation on a known star, 
This gives the approximate local time. 

C. Make atmospheric refraction correc. 
tion, read time on Polaris reticle at inter- 
section of time scale, and correct telescope 
accordingly. Finally, reset the telescope 
on Polaris and clamp astralidade on gyro- 
stabilized platform, thus the true North 
is determined within less than 1 min. of 
arc, which also permits the checking of 
the magnetic declination. 

If Polaris is not visible, proceed as 
follows: Set approximate true North 
according to magnetic compass and ap- 
proximate declination. Make observation 
on a known star, the moon, or sun, thus 
obtaining the approximate latitude and 
longitude of the position and permitting 
making of the proper magnetic declination 
correction. 
of the astralidade accordingly and clamp 
it to the gyro system. 





Winter Maintenance In 
Alaska 


(Continued from page 161) 


mechanic desired. Men unfamiliar with 
great cold have found that a metal bolt at 
30 deg. below zero has the tenacity of 
glue and the only way of separating it 
from his hand is at the cost of a small 
slice of skin. 

Hangared ships present a problem when 
they are brought from the warm tempera- 
ture of the hangars to the cold outside 
temperature in that frost forms very 
rapidly on the wings and cannot be re- 
moved unless the ship is brought back into 
the hangar and warmed. Winter opera- 
tion is sometimes delayed because of this 
and any solution that our readers might 
have to the problem will be very welcome. 
Wing covers, of course, have been used 
but not too successfully. 

Batteries cannot be left in ships that 
are not kept in a hangar as they will 
freeze if left out and be absolutely no good. 
At La Guardia Field, or any large air- 
port in the states the airline passenger is 
familiar with the battery cart which is 
wheeled out under the ship at the time 
the engines are started. Alaska Airlines 
uses the conventional cart with fire ex- 
tinguisher et al, but it is placed on a 
small sled made especially for this purpose 
and resembles a miniature dog team. 

Many of the ships are fitted to take 
either wheels or skiis, depending on 
snow conditions at various airports at 
which they stop. Common practice is to 
plow one runway of the airport and leave 
the other as is, or roll it. Sometimes one 
strip will be cleared and sanded for wheel 
ships; with the one alongside packed with 
snow for skiis. When the snow begins 
to melt is when trouble really begins, in 
that slush freezes in the actuating mechan- 
isms of landing gear and flaps. The in- 
spector and line maintenance crew must 
be ever on the alert for this as well as 
to check freezing of brake bands and 
drums in very cold weather. : 

Many of the airplanes operated 
Alaska today are of vintage unknown to 
the newcomer to aviation in the States. 
Alaska Airlines operates Stinson A’s, 
Ford Trimotors, Pilgrims, Vultees, Bel- 






Then reset the orientation - 
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janca Pacemakers and Skyrockets, Lock- 
heed Vegas, Orient Electras, and Lode- 
stars. It requires a great deal of work 
and ingenuity to keep this large variety 
of craft in the air and busy transporting 
cargo, mail and personnel throughout the 
Territory, thus helping Alaska to beat the 


Baw ships are fabric and emergency 
repairs sometimes are not in ‘strict ac- 
cordance with C. A. R. One case in 
point was that of a small operator, who 
had a rip on the side of a ship which took 
place when landing on the tundra near 
Nome. A chill wind from the Arctic 
brought the temperature to about 20 be- 
low and the emergency tape would not 
adhere to the fabric. Finally in desper- 
ation the pilot poured water over the rip 
which froze solid and held the tear in 
place. This is not recommended, however, 
as the whip stream soon made short work 
of it. 

Working in the open where hangars are 
not large enough to house the modern 
ships has given rise to the development of 
anew type of architecture which resembles 
that designed by the famous Chick Sales, 
except that this particular unit is placed 
m stilts. It is known as a “nose hangar” 
ad is pushed up to the nose of the air- 
craft and the mechanics work inside the 
three-sided house thus protected (?) from 
icy blasts and cold. 

Athough not strictly a maintenance 
function, it is the responsibility of the 
Maintenance Department to check winter 
emergency equipment which is placed 
aboard all aircraft operating in Alaska. 
Planes have been known to be forced down 
aid passengers and crew must live in the 
midst of a land where there is one person 
fo every ten miles, but unfortunately, not 
distributed in that particular manner, until 
assistance arrives, Alaska Airlines now 
carries on a Lockheed Lodestar, named 
Starliner Anchorage, the following emerg- 
ency equipment: 17 full breakfasts, din- 
ners and suppers, plus three additional 
tins of food, totaling 124 pounds. Of 
course people are not expected to live on 
this for over ten days as hunting and 
fshing are the two things in Alaska which 
everybody does in his spare time, and 
game and wild birds abound beyond 
belief. Fish normally grow to sizes which 
people lie about in the states. It is ex- 
pected that emergency rations will be 
ttturned when the ship is finally located. 
Snowshoes, rifle and shells, axe, frying 
pan, cooking pots, dishes and fish lines 
are included in the plane’s emergency 
(quipment. 

This list is merely partial. Beyond that 
there are sleeping bags, tools, ropes, even 
spare spark plugs, wing covers, motor cov- 
ets, ad infinitum. 
There are many problems arising daily 
mn winter operations and maintenance, but 
fa complete list were to be compiled it 
would go on indefinitely and then only 
‘over what had happened to date. Each 
tay brings its new surprises and solutions. 

ith modern equipment, large hangars 
and simple maintenance problems such as 
tte faced in the States, your Alaska 
mchanic would indeed consider life easy 
‘td long for the difficulties he now grum- 
€$ Over, 


AVIATION, September, 1944 





INDUSTRY'S NEW SOURCE 








OF CONTROLLED POWER 






































Kuid Bwer DRIVES THE MERCURY DOWN 


When the mercury in the thermometer rises 
too high, many things spoil—including 
tempers. But Fluid Power forces the tempera- 
ture down, makes synthetic cold one of man’s 
most useful servants. 


Your electrical refrigerator is a good ex- 
ample of this type of Fluid Power. In a closed 
system of tubing, liquids change into gases and 
back again to liquids. Heat is extracted, car- 
ried away, then dissipated into the air. 


Applications of this type of Fluid Power 
are expanding rapidly. Industry uses below- 
zero cabinets to obtain shrink fits. Home 
freezers may revolutionize the food storage 
problem. Air cooling and conditioning may 
eventually become standard in every home. 


If you are considering product development 
using this type of Fluid Power, ask a Parker 
engineer. He is familiar with the new advances 
and applications in this field. 





r 





Parker Engineer about 


Today, you'll find Parker- 
engineered Fluid Power 
Systems in locomotives 
and bombers, in ships, 
machine tools and chemical 
plants. If you need FLUID 
POWER for control or 
drive, talk the matter over 
with a Parker engineer. 
He has the kind of “‘know- 
how 
valuable. Write direct to 
The Parker Appliance 
Company, 17325 Euclid 


ic“S Cleveland 12, Ohio. 
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Ask a 


Flzid Power 


you'll find most 
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Shape of Things to Come 
(Continued from page 181) 


the disadvantages inherent in the more 
usual swept-back type. Although a rather 
higher max. C, may be obtainable, it is 
likely to be at the expense of undesirable 
tip stalling characteristics. Moreover, the 
deepest section of the wing cannot be 
used to accommodate the load and a 
fuselage must be provided if passengers 
are to be accommodated. 

A study of the tandem wing types built 
hitherto would suggest that they are 
basically inefficient, but there appeared to 
be no fundamental reason why it should 


not be possible to build an efficient tandem 
winged aircraft; so it was with this 
object in view that our Libellula layout 
was evolved. This is essentially a re- 
versed tandem wing aeroplane in that the 
leading wing is of smaller area than the 
rear wing and yet is not merely a hori- 


zontal stabilizer in that it carries a sub- 


stantial proportion of the total load. 

This layout was evolved toward the 
end of 1941, and in order to test its 
feasibility with the minimum expenditure 
of time and money, a rough mock-up, the 
M-35, was designed, built, and flown 
within the space of six weeks. 

This little machine, crude and inefh- 
cient though it was, demonstrated beyond 
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any shadow of doubt the feasibility of the 
layout. Moreover, it provided us, quickly 
and cheaply, with much invaluable fy. 
scale data enabling us to proceed, as the 
next stage of development, with the design 
of a more refined twin-engined model, the 
M-39B. 

It might be well at this stage to eny. 
merate the various advantages which we 
hope to-achieve in the ultimate develop. 
ment of the Libellula. 

1. Both leading plane and mainplane 
contribute to the total lift of the aircraft 
and consequently the parasitic drag which 
is associated with the tailplane of » 
orthodox machine is eliminated. Taj 
unit drag for a clean aircraft often 
amounts to 10 percent. 

2. With the conventional wing-tailplane 
system, the nosedown pitching moment, 
which is associated with center of pres- 
sure movement due to increasing inci. 
dence, calls for a maximum negative lift 
from the tail unit at the very moment 
when the greatest overall lift is desired, 
This undesirable feature is greatly ag. 
gravated when high-lift flaps are fitted; 
the highly efficient extending aerofoil type 
are the worst offenders. With the lay- 
out under review the lift of the two planes 
is additive, and backward movement of the 
C.P. calls for an increased lift on the 
leading plane to maintain trim. 

3. The division of lift between two 
wings, as on a biplane, and the prospect 
of achieving an increased overall €,, 
should make a reduction in span possible 
with a consequent saving of structure 
weight. : 

4. The elimination of the tail and the 
concentration of the power plant weight 
near the C.G. should also result ina 
considerable reduction in length and struc- 
ture weight, and this feature, together 
with the reduction in span should result 
in increased maneuverability. 

5. The above-mentioned feature may be 
of great importance in connection with the 
gas turbine power plant where the ratio 
of consumable load to fixed load must 
be considerably higher than that asso- 

































ciated with a reciprocating engine and tk 
airscrew. It also greatly facilitates 4 If 
submerged installation in the case of 3 zy 
central power plant. ce 
6. Tricycle landing gear lends itsel Pi 
more readily to such a design than to the Pp 
orthodox aircraft, on which poor dynamic 
qualities often lead to discomfort when h 
taxiing and sometimes to structural fail- at 
ure. The damping effect of the front m 
plane may make it possible to reduce the a, 
weight of the nose-wheel installation. b’ 
7. The field of view is greatly improved. Ci 
particularly in a single-engined arrange fr 
ment where a pusher airscrew with tt Ww 
manifold advantages is the obvious choice. m 
Moreover, the oil is thrown out behind 
instead of obscuring the pilot’s windscreen. 
8. For military purposes the a:vantages 
ensuing from the use of the whole of the 
fuselage for stowage of the bomb load 
and military equipment are obvious, while ts 
the layout is such that an almost unim- 
peded field of fire can be obtained. The 7 


smaller overall size gives greater safety 
by reducing the target area, and the 
greater concentration of the load and 
power plants makes for economy in armo!. 
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Ar more than a thousand points along 
the production line the Aeroprop is 
inspected and tested. But before it 
“graduates” for fighting service the 
completed propeller is put through 
paces more strenuous than those im- 
posed by actual combat flying. 


The High Pressure test illustrated 
here is typical. Ona special test machine 
an employee checks the pitch change 
mechanism of an Aeroprop. Working 
against twice normal pressures, the 
blades must turn surely, swiftly, pre- 
cisely through every degree of pitch 
from low-pitch to full-feather. If they 
will do it on this machine—and they 
must—they will function efficiently un- 


teroprap 


AEROPRODUCTS DIVISION 


der all conditions encountered in flight. 


Making this kind of propeller, and 
making it this way, calls for skills of 
highest order. Making Aeroprops in 
the quantities now required demands 
large production facilities. Aero- 
products combines both. The character 
of the work produced by these men and 


e GENERAL MOTORS CORPORATION -« 


these machines is best described by this 
fact: To date mechanical failure is virtu- 
ally unknown on the thousands of Aero- 
props that are flying in the service of 
the Allied Nations. 

This record, important now, will also 
be important in the age of peace-time 
flight. 


BUY BONDS! 


In War and Peace, Propeller Production at its Best! 
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Model SJR, one of 
the four models of 
Morrison Aircraft 
Metal Stitchers 


PRODUCTS OF THE SEYBOLD DIVISION 
HARRIS-SEYBOLD-POTTER COMPANY STITCH ERS 


DAYTON F7, OHIO 
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9, For commercial aircraft the low drag 
which may follow from the reduction in 
wetted area and parasite drag would result 
jn greater economy of operation. The 
loading advantages mentioned above, aided 
by the absence of wing spars and sup- 
porting structure running through the 
fuselage at the CG. of the aircraft, will 
make for greater convenience and com- 
fort, while another important feature 
should be the maintenance of a more 
nearly level floor both on the ground 
and throughout the flight range. It 
should be noted that most orthodox air- 
craft pass through a fairly large inci- 
dence range when taking-off and land- 
ing, even if a tricycle undercarriage is 
fitted. The particularly good field of 
view for both pilot and passengers is 
also worth mentioning. 

Apart from the relatively large range of 
permissible CG. movement which we hope 
to achieve with the Libellula, perhaps the 
next most important potential advantage 
is the reduction in structure weight which 
may be achieved, especially in very large 
aeroplanes. 

At the present day, when we stand on 
the brink of an era of airplanes far 
larger than any conceived hitherto, we 
are faced with the likelihood of a seem- 
ingly unavoidable increase in the structure 
weight, particularly as regards the wing. 
This increase is almost entirely due to 
increase of span and, in the sizes of air- 
plane now envisaged, it may w-"l amount 
to something of the order of 5 to 10 
percent of the all-up-weight as compared 
with existing types. Such an increment 
represents an increase of some 15 to 30 
percent of the structure weight and, par- 
ticularly in a long-range airplane with a 
small payload (whether in passengers or 
bombs), is a very serious shortcoming. 

The reduction in span for any given 
wing area afforded by the Libellula layout 
may provide the necessary antidote and 
this, coupled with the further reduction in 
structure weight occasioned by the shorter 








5 fuselage and elimination of horizontal 
. stabilizing surfaces may, in a large aero- 
4, plane, result in a reduction in structure 
2 weight of some 20 percent as compared 


with the corresponding orthodox plane. 

These, then, are some of the possible 
advantages which may either wholly or 
partly result from the ultimate develop- 
ment of the Libellula. It would not, at 
this juncture, be profitable to indulge in 
any further speculation and it is clear that 
only an intensive program of full scale 
research can provide the necessary de- 
velopment of the design and pave the way 
to the realization of the hoped-for ad- 
vantages, 

It is not too much to say that the 
results so far obtained tend to confirm the 
prediction recently made by Dr. Roxbee- 
Cox when he said: “There is coming 
gtadually a geometrical revolution—there 
is a big change, literally, in the shape 
of things to come. 






























Flange Rolling 
(Continued from page 147) 
_ back on itself until it approaches the back- 


—Uproll. Increase in diameter is prevented 
by the flange limiting roll which overlaps 





AVIATION, September, 1944 








the back-up roll to control the final width 
of the flange. 

Final stages involve the substitution of 
a flat finishing roll for the turning roll. 
This changing is performed manually and 
when this change has been effected, the 
roll is again fed into the flange and the 
forming completed. 

In the final step the roll presses the 
flange against the back roll, flattening it 
out and forcing the metal outwardly 
against the control roll, thereby squaring- 
up the flange edges. At the same time, 
wall thickness is maintained by the space 
between the backing and conical rolls so 
that there is no reduction in the tubular 
wall. 

Flange thickness is determined by the 
travel of the flat roll and by radial metal 
flow permitted by the control roll. 





Keeping Motors Running 
(Continued from page 163) 


extinguishers handy. If a hose is used 
to spray either cleaning solution or var- 
nish, make sure that the nozzle is 
grounded. Workmen should be guarded 
against breathing the fumes, and they 
should be under the close observation of 
someone familiar with artificial respira- 
tion. Where conditions are particularly 
bad, such as in pits, gas masks should be 
worn. ' 

Varnish is applied after the motor has 
been thoroughly cleaned. Use a baking 
varnish recommended by the supplier for 
the particular conditions encountered. 
Two dips and bakes may be sufficient 
for normal conditions, while for extreme 
conditions of moisture four may be 
justified. One or two additional coats 
of synthetic enamel may be used under 
extreme conditions. 

Dry the motor in an oven before dipping 
in varnish. Electric or steam heat is 
safest and most convenient. Make sure 
that suitable temperature control is pro- 
vided to prevent injury to insulation. 
Maximum dry-out temperature is 115 deg. 
C. Baking temperature for varnish and 
length of baking period will depend on 
the type of varnish used. 

Insulation tests are made to determine 
condition of the insulation rather than its 
quality. While special conditions may 
justify other tests, one to determine insu- 
lation resistance is generally all that is 
required in maintenance work. 

Totally enclosed motors have the frames 
sealed so as to exclude the outside air. 
They are well protected against abrasive 
dirt and metallic particles that shorten 
the life of insulation in open motors. 

For enclosed motors there are two 
points to observe: First, see that all 
exposed joints in the motor frame and 
brackets are tight. Use a water-resistant 
grease in the bracket fits, if the motor is 
dismantled. This will help to prevent 
accumulation of water in the bottom of 
the frame. 

Second, make sure that the motor is 
provided with a drain at the bottom of 
the frame so that any accumulated water 
can be removed. ; 

Direct-current motors add the commu- 
tator and its current-collecting details to 








Solderless Terminal 


Offers Greater Mechanical 
Strength Plus Higher Con- 
ductivity — at Lower Cost 


Sherman UNI-CRIMP Solderless Ter- 
minals have been designed for the 
specific purpose of increasing pro- 
duction and insuring better perform- 
ance — at a lower cost. 

Their simplified one-piece design is 
a distinct improvement from every 
standpoint, making them stronger 
mechanically, more efficient electri- 
cally, easier to install and more 
economical. 


They are made from fine grain, spe- 
cially rolled, pure electrolytic copper, 
of the highest conductivity obtain- 
able. The entire inside of the barrel 
is serrated, so as to increase the 
contact area, grip the circumference 
of the wire, and form the: strongest, 
most permanent connection. 


Let us show you how you can switch 
over to this improved terminal with- 
out any changes in your present 
set-up — without interrupting produc- 
tion. Write today for Bulletin UC-1, 


H. B. SHERMAN MFG. CO. 
Battle Creek, Michigan 


: * 


The Sherman 


UNI-CRIMP 


Solderless Terminal 
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Here's a sensationally new Craftint Drawing Paper— 
Doubletone Tracing Vellum. Now the mechanical dratfts- 
man can shade his drawings in record breaking time. 
Savings up to 85% in man hours have been reported in 
the drafting room. The shadings reproduce perfectly in 
your blue prints, Ozalids or black and whites. 

Think what this means! Your sketches now can be 
traced, then shaded instantly—better than ever before. 
Craftint shading is automatic. It is absolutely accurate 
and uniform. All hand shading and cross hatching is 


eliminated. Craftint drawings show the object just as the . 


eye sees it ... makes third dimensions fool proof. 
Craftint Doubletone Drawing Paper has been widely 
adopted by the aircraft industry. And now Craftint 
Doubletone vellum enables you to get multiple repro- 
ductions quick, by any direct printing process you prefer. 
These same drawings also can be reproduced as 
straight line etchings, thus eliminating expensive, time- 
consuming Bendays and half tones. They are ideal for 
illustrating hand books and manuals. There is no industry 
where drawings are used that cannot employ Craftint 
Doubletone to advantage. / 








It took approximate. 
one tenth the usual time 
to shade this drawing 
because of the Double. 
tone patented feature. 
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the general maititetiahce ptoblem. The 
armature is the heart of the direct-current 
motor. Through it flows the main-line 
current, and if the machine is overloaded 
the armature is first to show distress. 

When dismantling a d.c. motor for 
periodic overhaul the following points 
should be observed. Do not roll arma- 
ture; a coil may be injured or the steel 
banding wire may be nicked. Support or 
lift the armature only by its shaft if pos- 
sible. Never allow weight of armature 
to rest on the commutator or coils. Inspect 
coils carefully to see that they are tight 
and where necessary replace the wedges. 
Replace any bands that may be loose. 

As far as possible duplicate the band- 
ing originally furnished by manufacturer. 
Do not change material or diameter of the 
banding wire, nor width or position of 
band. Increasing band width may cause 
heavy currents’ sufficient to overheat and 
melt the solder. 

Only experienced workmen should 
tighten loose commutators. If commu- 
tator bars are tight they will give out a 


clear bell-like ring when tapped lightly 


with a small hammer. If the commutator 
does not ring, but gives out a flat sound 
when struck, the front “V” should be 
tightened. 

Exposed portion of the front mica “V” 
ring is normally a catch-all for oil and 
dirt. This section should be cleaned and 
protected with a layer of surgical tape 
and twine to prevent flashovers and break- 
down to ground. Red synthetic enamel 
will give a smooth finish, resistant to 
oil and carbon dust. 

Check brush rigging carefully. Most 
brush holders in: use today are box type 
and should be replaced when the inside 
broached section is worn. 

Brushes must fit properly, not so tightly 
as to stick, and not so loosely as to shift 
position when running. Make sure that 
the grade used is correct, using the advice 
of the manufacturer. Make sure that the 
fit of brush on commutator extends across 
the face of brush: 

Spring tension’ on the brushes should 
be uniform to prevent selective action. 


‘Correct pressure will vary with design 


and adjustments should follow the manu- 
facturer’s recommendation. The brushes 
should be staggered to prevent grooving of 
the commutator. -.Brush shunts should be 
kept tight and free from corrosion so 
that current will be uniformly distributed 
to the brushes. Under bad conditions of 
corrosive atmosphere the shunts can be 
Protected by dipping in melted paraffin 
or in synthetic red enamel or by cov- 
ering with woven. cotton tubing. 

Resurfacing of the commutator should 
be done in a lathe, or with a grinding 
nig. As it is impossible to obtain a true 
surface with a hand stone, it should be 
used only as an emergency. Practically 
all up-to-date d.c. machines have -undercut 
mica in the commutators. This undercut- 
ting should be kept vw in. deep. 

A gearmotor is a self-contained drive 
made up of a ball-bearing motor and a 
speed-reducing gear unit. It is designed 
to take advantage of the electrical effi- 
clency of the high-speed motor. and the 
transmission efficiency of properly de- 


Signed gears. 
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Suggestions already given apply to 
oil supply reservoir in the gear unit. 
Front end motor bearings are generally 
grease-lubricated and require the same 
attention as in standard ball-bearing 
motors. Rear bearings, gear box bear- 
ings, and the gears themselves are almost 
always splash-lubricated from the same 
oil supply reservoir in the gear unit 
lower section. Oil seals at each bearing 
prevent leakage into the windings and 
out along the shaft. Precision cut gears 
demand carefully selected lubricating oils. 
Use only top-grade oils of the specified 
viscosity. 

Contact areas on gear teeth are rela- 
tively small, and pressures relatively high. 
It is essential to provide a film of lubri- 
cant sufficient to withstand the local- 
ized contact pressure. The peripheral 
speed of gears governs the contact period 
during which the film must withstand 
pressure. When speeds are high, the 
time is short, loads are light, and a rather 
light-bodied oil can be used. When 
speeds are low and loads heavy, contact 
time is considerably longer and a heavier 
oil should be used. 

See that the oil level marked for 
each gearmeter unit is maintained. For 
normal operating conditions, drain the 
oil reservoir in lower section of gear 
case at overhaul and fill with new oil. 





Airpower Can Mean 
Security 
(Continued from page 109) 


priations in the United States for our own 
program. 

At that time we had an under-nourished 
government facility in NACA, insufficient 
Army and Navy evaluation laboratories, 
and a lack of money for industry’s devel- 
opment contracts. That policy held in the 
United States until about 1939. 

There has been ample testimony on the 
unrealistic procurement policies of the 
government with respect to aircraft de- 
velopment, extending through the late 
1930’s. 

Faced with a certain European war, it 
still took first French and then, nearly a 
year later, British money to underwrite 
sufficient production for American air- 
craft factories so that the industry was 
able to accumulate personnel and facilities 
for the start on its subsequent expansion 
program. 

Early in 1939, for instance, Pratt & 
Whitney’s aircraft engine facilities were 
faced with a lay-off of approximately one- 
fifth of their total skilled employees, with 
war definitely just over the horizon. It 
was the French purchases which put those 
employees back to work, added to them, 
and formed the start for the program 
which followed. 

On Feb, 20, 1939, Gen. Arnold addressed 
the National Aviation Forum, stating that 
the Air Corps’ goal was to obtain 5,500 
planes before July, 1941. In April, 1939, 
he appeared before Congress to explain his 
proposed program. The House cut this. 
program for 5,500 units to 59 units and 
the Senate provided funds for 375 planes. 
It was not until April, 1940—after the 
fall of Norway and with the world aflame 
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% Hundreds of thousands of these 
Clarostat power rheostats are now 
in daily use. Especially so in air- 
craft assemblies. Indeed, they are 
standard equipment in planes, 


radio, electronic and industrial 
equipment. They are proving that 
“They can take it”’—and then some. 
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—that funds were made available for this 
original program formulated a year previ- 
ously. This program then measured up as 
only a mere fraction of Germany’s air 
strength. 

The truth of the matter is that America 
had become a second rate power in the 
air, except for the unsurpassed job being 
done by American transports in civil 
aviation and in the field of private flying. 
It was in this condition that we faced 
a certain world holocaust of war. 

We probably had more private aircraft 
at that time than any nation in the world. 
We had the best transports. But our 
fighting planes, as was shown, were not 
then comparable to the best products of 


our potential enemies. We had drifted 
into a second rate place because insuffic- 
ient funds had been provided for our 
military services to match the degree of 
development carried on by the totalitarian 
countries, 

There is no need to recount the indus- 
trial and technical miracles in the ensuing 
period that have been wrought with the 
intelligent cooperation of the armed serv- 
ices. These have brought us where we are 
today. However, the lesson of France 
should show us clearly that we cannot 
stay where we now are without realistic 
action based on a full consideration of the 
factors that have brought us here, These 
must be evaluated and made effective if 
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we are to remain a first rate air power. 

For instance, it is not known generally 
that development of the Boeing B-17 Fly. 
ing Fortress, one of the world’s greatest 
fighting machines, was first begun in 
1934. It had required an expenditure of 
over 4,000,000 engineering man-hours be- 
tween 1934 and 1942—a period of eight 
years—to bring it to the high state of 
efficiency as a fighting machine that was 
necessary to start the unprecedented oper- 
ation of daylight precision bombing 
against heavily defended Europe. 

The Consolidated B-24 Liberator, an 
equally successful heavy bomber, was 
started in January, 1939, and having avail- 
able the service experience of the Fortress, 
became a potent fighting machine shortly 
thereafter. Our medium bombers grew 
out of an Army-sponsored competition 
about 1938 and were largely developed by 
French and British purchases before our 
entry into the war. 

Even under most ideal conditions, an 
airplane does not become a good, service- 
tested machine in less than two to three 
years. As everyone familiar with the war 
knows, airplanes are constantly being 
modified on the production lines. The 
Curtiss P-40, an early type American 
World War II fighter, has run through its 
model series of major modifications. clear 
up to the letter “Q”, indicating the neces- 
sity for its continued development. 

There have been no new aviation engines 
brought out in service in this war that 
were not started before the European war, 

For example, the present power plant 
for the new Boeing B-29 Superfortress and 
the Navy’s great flying boat, the Martin 
JRM-1 Mars—the Wright 3350 engine— 
was begun in 1936 and is only now becom- 
ing an accepted, service-tested engine, all 
at a cost of something more than $13,000- 
000. In the liquid-cooled aviation engine 
field, the Allison was started in 1930 and 
is still undergoing development into higher 
powers. 

In the important field of accessories, the 
Sperry automatic pilot was first recog- 
nized internationally in 1913. From then 
to 1932, the development had cost an esti- 
mated $1,000,000, Not until 1932 was the 
first commercial order for 42 received by 
Sperry. In 1935, it was not yet consid- 
ered of value as a military development. 
This is a period of 22 yr. from the first 
accepted demonstrated model. 

Thus it can be shown that literally all 
of the American air fighting equipment 
now in action had its origin in the pre- 
war period. Therefore, it is obvious that 
a nation cannot have time to arm in the 
air when confronted with a major inter- 
national crisis. 

Unless the principles of air power such 
as outlined by the Aeronautical Chamber 
of Commerce are accepted and imple- 
mented by a wise policy for continued 
development, our country cannot be ex- 
pected to hold its position in world affairs. 

Commercial designs will, under the 
American system, be best developed as 
the past, by wise regulations of the CAA, 
wise policies of the CAB, and the enter 
prise of the commercial airlines and the 
private owner demand. This system pro 
duced ‘the best airplanes for world com 
merce and personal flying in the prewaf 
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period and, in a free economy, will con- 
tinte to do so in the postwar period. 

There is, however, a legitimate field for 
government activity and for private in- 
dustry, in which each is by nature best 
adapted for its task. Fundamental re- 
search not applicable to specific projects 
can best be fostered and accomplished in 
government laboratories such as those at 
the NACA. Special application of re- 
search to particular designs or projects 
is the legitimate function of private indus- 
try with all of its competitive stimulus. 
This will avoid the mistake made by 
Germany, by providing a diversification of 
solutions not readily possible under a 
totalitarian or government-dominated sys- 
tem, Evaluation of the results of private 
industry developments can best be accom- 
plished impartially by the Army and the 
Navy in their respective facilities, such as 
Wright and Eglin Fields, the Naval Air- 
craft Factory, and other Navy evaluation 
centers. 

These vital functions in over-all devel- 
opment should never be in conflict, one 
with the other, if wisely molded into an 
over-all policy. This will provide Ameri- 
ca’s answer to the competition of other 
great powers, if it includes the necessary 
procurement of service-tested quantities of 
the new models, produced in sufficient 
volume for operational and tactical use. 

This volume can be had only through a 
research and continuing development pro- 
gram embracing the following points: 

1. Present development contracts should 
not be terminated. 

2. Military research, design, and de- 
velopment should be continued on a con- 
structive basis through competitive private 
industry. 

3. A production program for the air- 
craft industry should be maintained to 
retain its ability to establish production 
processes and to permit the air forces to 
become familiar with the handling of such 
planes. This would assume that 20 per- 
cent of the number of airplanes in the air 
forces will be replaced annually. That 
would give the industry, if it knew the 
size of the postwar air force, a basis for 
planning. 

4. New and advanced models of all 
types of military aircraft required for a 
balanced air force should be designed and 
developed. And quality of the product 
should be the primary factor in placing 
orders. 





"Grasshopper" Goes 
To War 
(Continued from page 115) 


Cub. While the pilot skirted the ridge, he 
hot only saw the tanks but counted them. 
During the long compaign south of 
Rome, the Germans controlled most of 
the mountain peaks which could other- 
wise have been used as artillery observa- 
tion posts, and the liaison planes became 
doubly important. Enemy gun positions 
were spotted from the L-4’s and serious 
losses to the Allied armies were pre- 
vented. 

Some air jeep crews say they don’t 
mind going unarmed and unarmored to 
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for truck, airplane, theatre, restaurant 
seats...and wherever upholstery must 
cost little, look smart, stand wear. 


U.S. NAUGAHYDE 


You simply couldn’t put any upholstery to more severe usage than 


Naugahyde is getting today. 



















































From flameproof coverings on fighting ships, to wear-resistant seat 
upholstery in tanks, planes and trucks, Naugahyde coated fabrics 
are meeting battle conditions...with toughness to spare. 


U.S. Rubber scientists have made Naugahyde more rugged than 
ever, to meet war requirements—and in addition they have developed 
special constructions of coated rayon, nylon, and other substances, 
each designed to accomplish a specific purpose better than other 
fabrics. This new and vastly improved family of Naugahyde 
Upholstery will be yours to adopt some day. 


WHEN CAN YOU HAVE THEM...?* 


There are indications that limited quantities of some materials may 
be generally available even before the war is over. So bring your 
upholstery problems to us now. Whatever your needs, there will be a 
Naugahyde Upholstery for youthat resists wear, lookssmart, costslittle. 
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conform with the following specifications: 34L13 
Bureau of Ships; E-KK-L-136a, Type 3 Federal Speci- 
cation; 12026A Air Corps Fireproof Specification; 
27FIl U.S. Navy; AXS-992 Ordnance Department; 
MN245 (Both Types) Maritime Commission. 
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spy on the enemy from his very firesteps. 
They have bigger guns at their service 
than any airplane can carry. One day a 
Cub pilot was flying along when a Nazi 
machine gun crew opened up on him 
with tracer bullets. He got even with 
them in a hurry. In an instant an Ameri- 
cat: field battery had the Nazis position 
and was: pouring shells on them. “Why 
search the cockpit for something to throw 
when you can have the best Artillery in 
the world do the job for you?” the pilot 
asked. 

A report to the Field Artillery Associa- 
tion says that in Italy, observation planes 
were generally flown at 1,000 to 1,500 ft. 
altitude, sometimes as high as 2,000 ft. 
They picked up gun flashes and adjusted 
on them, by reference to adjacent terrain 
features. 

One observer flew 20 different days 
between 11 October and 17 November. 
Longest time in the air for an observer 
was 5 hr., during which he fired four 
missions ; the shortest trip was 40 min, In 
Africa, the observer could run out, give 
an adjustment on the enemy, and be back 
under camouflage in a few minutes. But 
in Italy, because of the mountains, exten- 
sive scouting became necessary. Some- 
times, in 4 or 5 hr., an observer can pick 
up several targets. Observation is better 
on a hazy day than on a bright day, be- 
cause gun flashes show up. 

Early in the war, the enemy began 
firing on observers as soon as they came 
within range. He soon discovered that 
giving away his position brought quick 
shell fire from the observer’s artillery. It 
is the enemy’s general practice now to 


_ withhold even rifle fire and let the grass- 


hoppers pass. However, this is not strictly 
the rule, and the observers are often in 
danger. If observers get the habit of 
flying the same course day after day, the 
enemy adjusts on the course, waits for 
the L-4, and fires heavily at close range. 
Liaison pilots say the best way to evade 
ground fire is either to dive and hedge 
hop or stay up and zigzag. Another 
evasive measure is night observation, by 
moonlight, when the light planes are diffi- 
cult to see. Ground crews guide them 
back onto base runways with flashlights. 
Despite reports to the contrary, enemy 
fighter planes are effective against liaison 
planes. If the latter can get into the 
woods, or in a canyon, or circle under a 
prominence, for example, it is true that 
long-turning fighters have trouble get- 
ting in shooting range. But otherwise 
enemy fighters can and do make effective 
passes at them. To improve their chances 
of success, fighters attack in pairs. Ob- 
servers have met this tactic by going in 
pairs themselves, one plane making obser- 
vations while the other serves as a look- 
out, reporting to its partner by radio. 
Marooned troops have been supplied by 
means of parachute-dropping apparatus 
attached to the Cubs. Rations and water 
cans have been delivered on parachutes 
made of OD blankets, also useful to the 
stranded men. Chutes carrying water 
tans weighing 90 Ib. and rations weigh- 
ing 65 Ib. dropped from 400 ft., opened 
alter 100 ft. fall and landed 40 ft, short 
of destination. Rations are packed in two 
105-mm. fiber ammunition cases, on sep- 
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arate chutes. Light fragmentary bomb 
releasing devices have been fitted to the 
L-4’s, but the dropping kit alters flight 
characteristics so that the plane must be 
flown with great care. 

Practically all grasshopper pilots have 
come from the Field Artillery’s Depart- 
ment of Air Training at Fort Sill, Okla., 
one of the Army’s newest schdéols. Train- 
ing operations started in the summer of 
1942, Col. W. Ford, FA, who had been 
flying private planes for 10 yr., was the 
first director. Many men from the 74 
classes who have flown grasshoppers over- 
seas have been returned to duty at Fort 
Sill, to add their valuable experience to 
the curricula. 

Training of pilots is in three phases: 


(1) Qualified artillerymen are given ten 
weeks of basic flight instruction by the 
Army Air Forces. (2) They are returned 
to Fort Sill where they learn special flight 
maneuvers~precision landings, efficiency 
takeoffs, cross-wind takeoffs, barrier take- 
offs, forward and side slips, slipping turns, 
power landings, cross-wind landings, tail- 
high taxiing, one wheel takeoffs, take- 
off into .climbing turns, contour flying, 
dragging areas, precision power slips, and 
fishtails. And (3) they go back into Field 
Artillery making adjustments on targets 
from their cockpits, employing the meth- 
ods learned before they began flight 
training. 

The Artillery has always used elevated 
fire observation posts, but never accepted 
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light aircraft for that purpose until this 
war. Acceptance of the “grasshoppers” 
came only after demonstrations by Piper, 
Taylorcraft, and Aeronca, at their own 
expense and with their own pilots, during 
the Louisiana maneuvers in 1941. After 
extensive training operations, Artillery 
concentrated on the Piper Cub—the Army 
calls it L-4—for overseas duty. Mean- 
time, Taylorcraft L-2’s and Aeronca L-3’s 
were delivered in substantial numbers and 
are giving very satisfactory service, 
mostly in this country. Stinson’s L-1 was 
the first Artillery liaison plane; several 
hundred were delivered in 1939, Stinson 
L-5 is the main liaison plane of the Air 
Force, which sometimes does fire control 
observation for the Artillery. Stinson 
L-5B is equipped to carry an ambulance 
litter, and it appears to be in use by both 
air and ground forces. 

Army selected the Piper as its main 
Air OP plane because, somewhat lighter 
than any of the others, it affords a slight 
edge in performance. All are powered 
with 65-hp. Continental engines, except 
the two Stinsons, which carry Lycomings. 

The contemplated shift to “safety” 
models does not mean that Piper will go 
out. The Piper company has several new 
designs, some in the air and some in ad- 
vanced engineering stages, incorporating 
the desired safety characteristics. In fact, 
Piper has stated that it will produce spin- 
resisting designs for the postwar private 
plane market, also that it will license 
whatever patents are necessary to do s0. 
Two-control feature will be offered if it 
proves desirable. 

Several other light plane manufacturers 
who have developed safety characteristics 
will have equal opportunity along with 
Piper to sell the Artillery. Engineering 
Research Corp., maker of the Ercoupe, 
and General Aircraft Corp., producer of 
the Skyfarer, were pioneers in the so- 
called fool-proof airplane field. Taylor- 
craft, Aeronca, and others, have plans 
to produce special designs for non-profes- 
sional pilots. Aircraft for the Ground 
Forces are procured under GF specifica- 
tions by the Air Forces, and GF pilots 
fly them. 

The Artillery is not alone in the use of 
liaison-observation-courier planes. Such 
craft are also employed by the Air Forces 
and by Naval aviation for various duties. 
It is not unlikely that most or all of the 
armed service branches will use light 
planes in one way or another. Indeed, 
there are enthusiastic advocates of military 
air flivvers who have suggested that 
whole armies will fly in future, each mai 
a hell’s angel on his own. 





Confusion in Canada 
(Continued from page 170) 


Instead, it appears it is to be stripped 0! 
its airlines, 

In connection with the Yukon service— 
which has now become “mainline” in 
character and which TCA is reported to 
covet—the minister remarked that “the 
equipment of. the company (CPA) was 
augmented considerably at a time w!e!! all 
other airlines on this continent fo: und it 
impossible to buy new equipment.” 
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This statement has raised some eye- 
brows, because the minister naturally 
knows the circumstances under which the 
equipment was secured. His own office 


requisitions for CPA equipment before 
they could be forwarded to the Joint Air- 
craft Committee at Washington (on which 
the Canadian Government is represented ) 
for final action. 

CPA got the planes for the purpose of 
doing a war job for the United States 
Army. The craft would not have been 
wailable to any line on a commercial 
basis—and most of them were freighters. 

Would it not seem extremely foolish, 
then, say the eyebrow-raisers, for the 
government to rip out an air service that 
holds the key to whatever economic de- 
velopment can be achieved in the Canadian 
north in postwar years, unless it plans to 
nationalize all the services? 

Particularly bitter were the men who 
originally pioneered the routes, who went 
with their component companies to CPA, 
and who now see their life work being 
thrown into the discard. They were as 
vocal as they were bitter. 

So, on June 6 last, the minister an- 
wunced in Parliament the formation of 
at Air Transport Board, to act as a judic- 
ary and regulatory board and to issue 
licenses subject to the approval of the 
Minister of Munitions & Supply. 

Hansard, Canada’s equivalent of the 
Congressional Record, makes juicy read- 
ing these days. Consider this verbal tiff 
in the House: 

Mr. Greene: “But if it is administered 
under this act it will be very directly 
under the Minister. In effect, it makes the 
Minister of Munitions & Supply a dictator 
n respect to all the airways in Canada, 
does it not?” 

Mr. Howe: “Perhaps so; but who 
would you suggest should be dictator?” 

Although the Minister has insisted that 
the new board is virtually the same as.the 
Civil Aeronautics Board in the United 
States, the resemblance ends with the 
administrative features. 

Subject only to appeal to the courts, 
CAB has almost unlimited powers in ad- 
ministering existing laws, which is quite 
abit different from acting “subject to the 
approval of the minister.” 

Furthermore, aviation policy in the 
United States is fixed by Congress. Ex- 
tensive committee hearings are held and 
representatives of all sides of every pro- 
posal are given a chance to be heard. 

Policy is framed by members of the 
House and the Senate, not handed down 
by the Administration, as is done in 
Canada. 

There is no parallel in the U. S. for the 
provision that “the board shall not issue 
any license unless and until an operating 
certificate has been issued by the Min- 
ister.” 

The U. S. board issues a license when 
the terms of the law have been met. There 
are no other reservations. 

The Minister has, time and again, 
offered justification for his actions by as- 
wetting that he wishes to provide open- 
ings for returned flyers to start and oper- 
ite their own routes. 

It would seem rather obvious that air- 


AVIATION, September, 1944 


(Munitions & Supply) had to pass on the — 





3-M ABRASIVE BENCH 
BACKSTAND BELTS 





Geared to Finish Small Parts Fast! 


If you are looking for production short cuts, you will be interested in 
having all the facts about the 3-M Method of grinding and finishing. 

This method employs 3-M Abrasive Bench Backstand Belts 
because of their fast, clean cutting action and long life... Segment 
Face Contact Wheels to permit finishing curved and irregular sur- 
faces ... and a Bench Backstand Idler for convenience and economy 
of space. This compact combination gives small parts and tools a 
better finish in a fraction of the time required by ordinary methods. 
Our new booklet, ‘“‘Step up Production’’, shows how this fast grind- 
ing and finishing method fits your production needs. 


Send for your free copy today! 






Minnesota 
Miuninc ano 
M anuFACcTURING Co. 


GENERAL OFFICES SAINT PAUL 6 










BRANCHES IN PRINCIPA Tie 





















& 

a Minnesota Mining & Manufacturing Company A944B og 
a 900 Fauquier Avenue, Saint Paul 6, Minnesota " 
a _ Please send us a free copy of your new booklet on the 3-M a 
. Method of grinding and finishing. 4 
ec) Name = # 
a Firm. é 
® a 
gm Addr a 
8 City Zone. State 4 
¥, y 


SR BRR ER SSSSSEBVY MORE WAR SONDSISE RB SBR e eee 





257 


_ FRICTIONAL 
SAWING 


with it® WIGH SPEED BAND SAMS 
qr 


| 
| 
| 
i 
| 
| 
| 


| 
| 
| 


| 

Is Revolutionizing 
the Cutting of 

| 


SHEET STEEL 


Non-Ferrous Materials 
(Formed or Flat) 


and even Heat-Treated 
steel up tol thick 


Everywhere you'll find TANNEWITZ HIGH SPEED BAND SAWS cutting 
various metals in half the time or less than was formerly required by other 
methods. Millions of teeth per minute generate sufficient frictional heat 
to make the cutting extremely fast, smooth and convenient. Exceptionally 
strong, perfectly balanced wheels, hydraulic brakes which are auto- 
matically applied in case of sawblade breakage, and many other features 
designed specifically for high speed operation make these machines 
vibrationless in operation, perfectly safe and trouble-free. By all means 
get acquainted with them. Write NOW for “HIGH SPEED METAL CUT- 
TING BAND SAW BULLETIN.” 


OTHER BULLETINS worth writing for: 


‘SINGLE AND VARIABLE SPEED BAND SAWS FOR FOUNDRY 
USE,”’ “‘BAND SAWS FOR DI-SAWING, FILING and POLISHING” 


THE TANNEWITZ WORKS, GRAND RAPIDS, MICH. 


AVIATION, September, 104 J AVI, 


blind! 























men who have been abroad fighting for 
jour or five years would hardly be in a 
position to scrape up the few hundred 
thousand dollars necessary to start a 
smali airline. 

Private operators point out that the 
way to provide for returned airmen is 
to get the routes started now, have them 
operating, ready for expansion when the 
war is won and Canada can again look 
northward. 

They also point out that there is no 
profit in starting an air route only to 
have it seized from them by the govern- 
ment when it becomes of “mainline char- 
acter.” ‘ 

Canadians point to the bitter lesson 
learne| by Britain in regard to govern- 
ment monopolies. Imperial Airways, 
government-owned, so disregarded the 
public that it was operating 80-mph. air- 
craftat a time when U. S. schedules were 
being flown by 200-mph. airliners. 

In Canada, too, traffic in the postwar 
years will go to those airlines supplying 
the best service, not necessarily to a 
Canadian-subsidized line. 

TCA is the only Canadian airline which 
can cross the border into America. But, 
mder international agreement, U. S. air- 
jines have reciprocal privileges. For in- 
stance, Toronto-to-New York is flown by 
both TCA and American Airlines. There 
is going to be a lot of travel across the 
border, and wide-awake American oper- 
ators might easily get the bulk of it. 

But internally there seems to be no 
choice. -From the looks of things, it is 
Trans-Canada or nothing from now on, 

A bitter pill to swallow for a country 
founded on the principles of freedom of 
enterprise and competition—but as long 
as present conditions prevail, that is the 
way it will be. 

Trans-Canada Air Lines is a well-run 
airline, and it has brought many benefits 
to Canada. But it has also brought jeal- 
ousies and selfishness which it has the 
power (being government owned) to en- 
force on competitors. 

Certainly this is a situation which offers 
an interesting object lesson on the pros 
and cons of government instruments. 





Merchandising Planes 
(Continued from page 117) 


factor in postwar planning. No one can 
predict with certainty how closely personal 
flying after this war will parallel auto- 
motive development after World War I. 
But we do know that few people except 
‘Henry Ford and a few others saw what 
was coming and acted accordingly. What 
those automobile pioneers did in estab- 
lishing distributors and dealers in thous- 
ands of communities, American men and 
women can do again—with our help. 
Successful airplane merchandising, like 
any other job, is somewhat of a special 
art. But it can be easily acquired through 
clase personal guidance and frequent 
dealers’ meetings at which concrete, prac- 
tical plans and promotions will be dis- 
cussed and followed up. We are not just 
going to help set up an airport, sell some- 


one a plan, and then let him try to avigate 
blindly. 
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The answer: ° 


EVERYTHING! 





For only a properly sharpened knife can do such an 
expert job so easily and quickly. 


The same goes for machine cutters. To do the best work 
quickly, the edge must be an unbroken straight line; 
no saw teeth—no matter how microscopic—to bear the 
full load, break off, rub and generate heat. 


Hand stoning as your final sharpening operation most 
nearly produces that “unbroken straight line,’’ and 
India and Hard Arkansas Oilstones in hundreds of in- 
genious shapes and sizes, and at ridiculously low cost, 
are the unrivaled standards for precision sharpening. 


Have one of our field men or your Industrial Distribu- 
tor’s Representative show you the many special shapes 
and sizes to fit your own particular operations. 


Ju the Meantime... 


THIS BOOKLET, “Hand Stoned Cutting 
Tools,” will prove an eye-opener for every- 
one interested in tool improvement and con- 
servation. How many copies can you use? 





BEHR-MANNING - TROY. N.Y. 


DIVISION OF NORTON 


ALSO RELIABLE COATED ABRASIVES SINCE 187: 














WIRY JOE has taken 
to the air! Long famous as the largest 
independent manufacturer of automo- 
tive replacement wiring, Wiry Joe to- 
day is an important source of aviation 
wire and cable. 


Produced under the Dostam method 
of manufacture, to assure uniformity 
... dependability . . . high efficiency ... 
long life, Wiry Joe electrical wire and 
cable for aircraft conforms fully with 
rigid Army and Navy specifications. 


Inquiries concerning electrical wire 
and cable for any type of service— 
aviation, marine, automotive, indus- 
trial—will receive prompt answer. 


wa Wale) mer-\ 18 = 


lelalselaitia tol by 
THE CRESCENT COMPANY, INC 
Pawtuckef, Rhode Island 
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In another “bible” in its field, called The 
Airplane Dealer's Handbook, we will 
show the fledgling airport operator and 
dealer just how he is going to make a 
success of his business. We have tested 
the plan in the crucible of hard-won ex- 
perience, and it has not failed. 

Let’s say that a man (or woman) aided 
by us in locating an airport and getting 
set up in business, teaches another to fly. 
He has acquired his first light plane on 
an easily arranged financial basis. It helps 
to know that it’s good business to deduct 
the cost of such flying instruction from the 
price of a new plane which the graduate 
student is probably itching to buy. A year, 
however, should be the limit in which the 
student may take advantage of this offer. 

Such an arrangement, as business ex- 
pands, requires bookkeeping. We have 
the answer to that. A model bookkeeping 
system, again proved by experience, will 
be furnished the dealer. He will be taught 
how to use it, and forms will be pro- 
vided to get him started right. It is a 
simple but complete system—a consensus 
of the methods used by successful oper- 
ators. 

For example, Glen T. Clark, with little 
more of a start than the average dealer 
we envisage, did what can be done over 
again, even starting from scratch. He 
started flying in 1927. He had been a 
carpenter’s assistant, house painter, and 
furniture repairman. After joining the 
U. S. Army, he had iransferred to the 
Air Corps and become a pilot. After his 
discharge, he went into partnership with 
another airman and operated a profitable 
flying school in Honolulu. 


Clark returned to his home in Charles-. 


ton, W. Va., to start what he believes is 
the first private seaplane base in this 
country. He purchased an Aeronca sea- 
plane to start with, but business soon be- 
came so good, he added more planes of 
the same make—all of them on floats. 

At Clark’s highest point of normal 
peacetime operations, he was flying 12 
seaplanes from dawn to dusk, and hand- 
ling 50 to 60 students. He reports that 
in his best year he grossed $160,000 and 
had 26 persons working for him. When 
peace comes, he is going to reestablish his 
business, based on the same kind of prac- 
tical experience we are providing home- 
coming veterans and former war workers. 

Financial support is, naturally, of ut- 
most importance to a new dealer. We 
will help show the budding operator how 
to get the necessary financial backing, 
both from local and national sources; 
the “paper” for his planes and hangar will 
be facilitated. Instead of waiting for 
approval from some distant office, a dealer, 
can, on new Aeronca planes, recommend 
the buyer to the finarice company and ap- 
prove the deal himself right on the spot. 

Dealers’ commissions on aircraft sales, 
we believe, should be collected at the 
source immediately upon completion of the 
sale by deducting them from the purchase 
price before the balance is remitted to 
the distributor. 

While principal sources of revenue will 
naturally be from aircraft sales, student 
instruction, and hangar rental, there are 
many other sources which should not be 
overlooked, and’ which we will call to all 





dealers’ attention. The light plane ¢an, 
for example, often serve in emergencies. 
Patients may be rushed to cities from out- 
lying communities for specialized care: 
doctors, nurses, and serums may be 
transported equally fast to remote regions, 

Every source of revenue, however, re- 
quires constant promotion, especially 
when the dealer first opens his business, 
We are urging them all to become an in- 
tegral part of the community life. The 
mayor, other local civic leaders, news- 
paper editors, and radio station opcra- 
tors should be invited to the new airport 
and given flights. Nor should the women 
and youngsters be overlooked ; they both 
wield enormous influence. Details on 
methods of cooperating with both news- 
papers and radio stations are provided, for 
publicity is essential to continued success, 

Experience shows that airports stil! at- 
tract many people. We are urging that 
our dealers’ airports be strategically lo- 
cated with easy accessibility always in 
mind. But one must do more than that. 
Still moré people must be induced to come. 
For example, stores are frequently look- 
ing for interesting displays. A plane can 
be loaned to a prominent, well-situated 
store. The distributor will cooperate, for 
he has used this publicity method himself 
and knows the answers. Neat, easily- 
made placards will point out the salient 
and interesting factors in the display. A 
pretty girl—and there will be plenty of 
them anxious to add to their charms by 
flying—should “dress” the window display 
and hand out literature. Both men’s and 
women’s aviation fashions are natural 
tie-ups for the store’s benefit as well as 
the dealer’s. 

Through such methods, and others on 
which we are furnishing know-how, three 
men added materially to a successful busi- 
ness. Ed Youngs,. K. E. Neville, and 
A. F. Lytle decided several years ago that 


. they could sell light planes. Their initial 


asset consisted of one partially-paid-for 
plane. As the Dakota Aviation Co., they 
trained students, hopped passengers, and 
did charter work. But they had soon 
progressed far enough to handle the sales 
distribution for Aeronca planes in certain 
areas of North and South Dakota. 

All three men worked their territory 
and, one year later, they had jumped their 
sales 100 percent. They continued build- 
ing their business by training more stu- 
dents, repairing airplanes, carrying pas- 
sengers, and steadily increasing their sales. 
Mr. Neville especially remembers the day 
he flew his first Aeronca. One month 
later, he had sold his first of the same 
make. 

The three men had a modest beginning. 
like many others, but they proved to 
themselves and their community that light 
planes build a successful business whei 
based on the kind of practical experience 
we are making available. 

The airplane dealers’ handbook pro- 
vides explicit data on refreshment stands 
as revenue producers, how to devise and 
distribute brochures and other advertising 
material, and how to get the best results 
from direct mail campaigns, The data 
are illustrated with examples that have 
proved themselves. We are purchasing 
match covers, auto license plaques, and 
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lapel wing pins in large quantities, thereby 
making a saving which we will pass on 
to the dealers who may acquire their own 
supply in any quantity. 

The average man doesn’t think he is 
an orator. But he doesn’t have to be one 
to give interesting, informal talks before 
chambers of commerce, granges, luncheon 
clubs, school assemblies, veterans’ organ- 
izations, fraternal groups, and other asso- 
ciations. With the practical help we give 
him, the airport manager and dealer will 
make a distinctly creditable showing. 
Sample scripts will be furnished, basic 
notes from which he can prepare his own 
talk will be provided, and other practical 
hints will be sent him. 

When the local movie theatre is show- 
ing any picture with an aviation angle, 
the alert movie manager will be delighted 
to have a plane or exhibit from the air- 
port to help advertise his attraction. 

We are not advising “hippodrome” tac- 
tics or out-moded air circuses. Aviation 
has outgrown such manifestations of its 
earlier, romantically raw days. But spring 
showings or exhibitions of new models, 
tied up with new seasonal fashions, pro- 
vide excellent publicity and advertising. 

We are pointing out that there should 
be no charge for such exhibitions, that 
they should be made the occasion for dis- 
tribution of literature, pins, photo post- 
cards, match covers, disks or windshield 
stickers for cars. Incidentally, it is always 
good policy to give an advance showing 
to the press and radio people with a bit 
of refreshment thrown in. 

It is not going to be long before the 
one-man or one-woman show at the new 
or revitalized airport will have to be ex- 
panded, with more help added. Carefully 
considered and proved advice is necessary 
at such a point—and we are providing it. 

The first additional person to hire may 
well be a partially disabled veteran who 
can do great good on the ground while 
the dealer and airport manager is flying. 
This helper can fuel planes, help roll them 
into the hangar, keep the equipment clean 
and bright, answer the telephone, and keep 
visitors happy, encouraging them to stay 
around if the boss is aloft. 

Probably the next employee should be 
the second pilot: He may well prove to 
be a buddy from the service, or one of 
the boys—or girlsk—who may have been 
among the first students to be licensed. 
Such a second pilot will do much to re- 
lieve the strain on the dealer and double 
the rate at which students and others may 
be accommodated. 

Local schools provide excellent contacts 
for the personal airplane dealer. Classes 
may be interested in writing essays on 
aviation, with the writers of the best to 


be given free rides. Children, like women, © 


wield an immense amount of influence and 
should never be forgotten in the promo- 
tion carried on by the airport operator. 
Boys Scouts and Girl Scouts often may 
be used at the airport to police crowds at 
advance showings of models. The young- 
sters will back you to the limit, especially 
if they are rewarded by hops and a feeling 
that they are welcome to browse about 
the airfield when weekends and summer 
vacations permit. Local troops of Air 
Scouts for boys and Wing Scouts for 
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Photo: Courtesy Air Cargo Development Section — Pennsylvania-Central Airlines 


Ask STANDARD CONVEYOR 
about their HANDIBELT PILERS! 


PORTABLE, inclined pilers like the 
one illustrated above save a lot of 
time and effort— handling and stack- 
ing packages, bales, bundles, boxes — 
in the plant or warehouse, at the air- 
port, around the shipping platform, 
unloading and loading. cars, trucks, 
boats, transport planes. 

Handibelt Pilers are available in a 
wide variety of sizes and styles as re- 
quired by various commodities. The 
unit illustrated has an adjustable 
boom which is easily extended over 

iles or into car or truck; the boom 
is clear of all supporting obstructions 
and is adjustable up to 7%, 8% and 
9% feet. It handles individual items 
up to 100 lbs. Other Standard Pilers 
elevate and stack up to 30 feet. Indi- 
vidual horizontal conveyor sections 
can also be furnished; these are par- 
ticularly useful for shipside loading 
and unloading. ' 

Standard Conveyor makes an un- 
usually wide variety of handling equip- 





ment including poe and gravit 
t, rolle 


conveyors in be ©, chain an 
slat types; spiral chutes, tiering and 
lifting machines, pneumatic tube sys- 
tems. Whether commodities have to 
be moved in a straight line, a curve 
up, down, or across, there is Standard 
an nage to handle the job, devel- 
oped in more than forty years of con- 
veyor engineering and manufacture. 
Write for complete information on 
Portable Pilers and valuable catalog 
A-94 “Conveyors by Standard.” 


STANDARD CONVEYOR COMPANY 


General Offices: North St. Paul, Minn. 
Sales and Service in Principal Cities 
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TIERING AND 
LIFTING MACHINES 


PORTABLE 
PILERS 
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Getting the Wasp's double sting into 


MASS PRODUCTION 


... another job for KARDEX 
GRAPH-A-MATIC faci contro! 





“*Fact-Power” is on our side as Pratt 
& Whitney swings into mass pro- 
duction of the newest super-powerful 
Double Wasp in its Navy-sponsored 
Kansas City Plant. 

The tremendous task of coordi- 
nating the work of five thousand 
machine tools and a labor force fast 
approaching a planned total of 
twenty-nine thousand calls for speed 
and smooth-running efficiency. On it 
depend great new fleets of Corsairs, 





Thunderbolts, Hellcats and other air- 
craft destined to out-perform the 
enemy’s best. 

For the efficient production and 
organization of recorded facts, the 
millions of facts required to corre- 
late inventory control and materials 
flow, personnel, time-study, machine 
scheduhing and various other activi- 
ties, Pratt & Whitney relies on the 
“Fact-Power” of Kardex and related 
Remington Rand Systems of Record 


Administration. With the exclusive 
Graph-A-Matic signal control that 
charts the interrelation of facts on 
the Kardex Visible Margin, this 
famous engine builder obtains the 
simple, complete control that cur- 
rent operations demand. 

Let a Systems and Methods Tech- 
nician show you how these systems 


, are conserving time, manpower and 


money for other companies’. . . and 
can do these things for you. 


Write, wire or phone our nearest Branch Office 








COPraGHT 1980 


SYSTEMS DIVISION 


REMINGTON RAND 


BUFFALO 5, NEW YORK 
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girls should be organized and sponsored 
with aid rendered through the over-all 

n. 
4 finest sales plan will not be success- 
ful uvless one has the proper product to 
sell, Furthermore, one should have air- 
planes that will meet the requirements of 
almost every prospective customer. 
Aeronca knows what the demands of the 
postw I personal airplane pilot will be 
and las designed airplanes to meet them. 
We will provide a complete line of air- 
planes for our dealers and our future 
dealer, to handle. 

We have designed, built, and are now 
fying a two-place tandem, high-wing, 
mono;iane which we feel will be unex- 
celled for flight instruction and general 
utility flying. For farmers, ranchers, 
prospectors, miners, and others who need 
a gencral utility airplane, the dealers will 
be able to fulfill their needs with this 
airplane. : 

Many people prefer a side-by-side air- 
plane to the tandem type. To satisfy this 
demand, we offer the twin sister to the 
first plane just described. The principal 
difference will be fuselage and seating 
arrangement. Otherwise it will be iden- 
tial with our tandem. 

The wings, tail surfaces, landing gear, 
cowling, engine—in short, everything pos- 
sible—will be interchangeable. This, of 
course, is a tremendous advantage to the 
operator because it cuts in half the num- 
ber of parts he has to carry in his stock- 
room. It also facilitates ordering of parts, 
and it lowers the cost of both airplanes 
because it increases the volume of com- 
ponent parts. 

For the pilot who wants a trim, high- 
grade airplane that will cruise at com- 
jaratively high speeds, we will offer an 
all-metal, low-wing, cabin monoplane with 
retractable landing gear. This plane, too, 
has been flying for some months and is 
receiving a thorough testing so it will be 
a proven product when Uncle Sam says 
we Can go into production. It has slots, 
flaps, and spoilers, enabling it to cruise 
fast and land slowly. 

Many people will want a four-place air- 
plane so they can take the whole family 
flying. We have that, tod, in the works. 
These planes are, we hope, but the be- 
ginning. Just as our dealers and distrib- 
utors must always be alert to new trends, 
so the company intends to keep its engi- 
neering and sales staffs constantly busy 
so that Aeronca can give its distributors 
and dealers the support to which they are 
entitled. 






















Automatic Riveting 


(Continued from page 141) 







clips alone are often sufficient to hold the 
Parts in location. 

tge panels and many small ones, how- 
ever, often require no fixture. In some 
cases, a template pierced for all rivet holes 
8 clecoed to the piece through drilled 
match-iioles, Spraying with quickdrying 
liquid or dye through remaining holes 
locates positions, When the’ assembly 
teaches the pierce-rivet machine, each 
Spot is brought in succession under a 
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Corel 2Ads plenty to our cost of 


manufacturing Cannon Plugs. We can’t hold to such high 
production standards without paying for it. 


But what is it worth? 


When a set of flying instruments go dead in a soupy fog, 
when a motor konks out in a power dive, when a plane 
crashes with a loss of life—it’s worth a lot to us to know that 


a Cannon Plug didn’t cause the trouble. 


And if such assurance is worth the extra time and better 
materials and added inspection cost to us how much more is it 


worth to the men directly involved? 


Your answer to that one is your best 
reason for using Cannon Plugs exclusively. 


i 


servicing of aircraft storage batteries 





Type AA-BR Receptacle and AA-BP Plug provide easy 


Battery Connector Bulletin 
lists a wide variety of Cannon 
Connector types for battery 
installation. Your copy free 
on request. Address Depart- 
ment A-110, Cannon Electric 
Development Co.,3209 Hum- 
boldt Street, Los Angeles 31, 
California. 











CANNON ELECTRIC 


Cannon Electric Development Co., Los Angeles 31, California 


Canadian Factory and Engineering Office: 
Beseagues Electric Co., Ltd., Toronto, Canada 















REPRESENTATIVES IN PRINCIPAL CITIES — CONSULT YOUR LOCAL TELEPHONE DIRECTORY 
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LIBERTY 
AIRCRAFT 
MIRROR 


The pilots of thousands of Allied 
fighter planes, now in action over 
our widely scattered battle fronts, 
are getting a perfect image of 
things behind them without eye- 
strain or fatigue, by means of 
Liberty Aircraft Mirrors. 

Liberty Aircraft Mirrors are all 
first surface mirrors, and as per- 
manent as their glass base. They 
give the pilot a clean, well defined 
image without distortion, immedi- 
ately. : 
Each fighter plane equipped with 
a Liberty Mirror has a mirror built 
to meet the specific requirements 
of that plane. Thus the pilot chang- 
ing from one plane to another gets 
uniformly good vision at all times, 
in all planes. 

All Liberty Mirrors are now built 
only for War service, but later 
these battle tested vision devices 
will be available to all operators, 
military, transport or private. 


LIBERTY 


MIRROR DIVISION 


LIBBEY - OWENS - FORD GLASS COMPANY 


BRACKENRIDGE 
PENNSYLVANIA 






For continued 
outstanding pro- 
duction Liberty has been granted 
a renewal of the Army-Navy 
Production Award, entitling 
them to add a star to their 
“BE” flag. 




















light beam focused on the tip of the 
punch, locating the work with ample 
accuracy. 

Where machine operators are experi- 
enced, holes are often located by eye only, 
eliminating even spray markings. An- 
other method of locating is to apply a 
spacer block over stripper, as in Fig. 7. 
The block edge rests against the adjacent 
rivet just driven and gives a perfectly 
uniform rivet spacing without any mark- 
ing or fixture, 

When the procedures here outlined are 
compared with those in which large and 
expensive drilling fixtures are employed, 
separate dimpling is needed, and consider- 
able hole burring is required (perhaps 
followed by hand insertion of rivets and 
hand driving) it is easy to understand 
how it is possible in many cases to reduce 
the assembly time per piece as much as 90 
percent. 





Motor Controllers 
(Continued from page 145) 


_to the start position. This action energizes 
auxiliary relay No. 1, one contact of 
which, marked A, closes the circuit to its 
own coil through the stop push-button, 
establishing a holding circuit. The other 
contact of relay No. 1, marked B, also 
closes and prepares the circuit to the run 
contactor for carrying current when pilot 
pushes the double-throw switch to run. 
The start contactor coil is also energized 
and closes the motor circuit through the 
starting resistance, and the motor accel- 
erates. 

When the motor is nearly up to speed, 
starting current is greatly reduced. 
Enough voltage appears across the coil 
of auxiliary relay No. 2 to pick it up, com- 
pleting the circuit to ignition transformer, 
and causing the indicating light to glow. 
Normally, as the motor comes up to speed, 
the oil pump will prime and develop oil 
pressure to the blower bearings. This oil 
pressure closes the contacts of an oil 
pressure switch which is located in the 
oil line. When this occurs, the low pres- 
sure indicating light goes out because one 
set of contacts open. The other contacts 
close and, through auxiliary relay No. 1 
contacts A and the stop push-button, pre- 
pare a holding circuit for the run contactor 
when closed. 

Now the pilot pushes the heater panel 
switch to the run position and, through 
contacts B of auxiliary relay No, 1, ener- 
gizes the run contactor, which shorts out 
the starting resistance, and the motor now 
runs at full voltage. Of course, when the 
pilot switches from start to run, he opens 
the start contactor coil, dropping it out of 
circuit. The operating switch, now re- 
leased, returns to neutral or open position 
by spring action, and run contactor is held 
in through A contact of relay No. 1 and 
a pressure switch contact. 

Control circuit is connected through 
thermostat contacts so that if any one 
opens, the motor is shut down. This shuts 
off the fuel pump and ignition. 

The equipment can be shut down by 
pushing stop button, breaking circuit to 
the run contactor. If oil pressure: fails, 





the oil pressute switch to the rut cop. 
tactor opens, shutting down the equipment, 
and simultaneously the other pair of pres. 
sure switches close, showing by indicating 
light that the cause for shut down js 
low oil pressure. 


Automatic Control 


When automatic control was first pro- 
posed, adaptation of existing equipment 
was attempted. This resulted in a control 
which weighed 42 Ib. and contained sone 
of the special features later incorporated 
It was therefore decided to design a com 
pletely new assembly of recently available 
aircraft devices. 

The first system proposed, used the 
essential idea of the manual control, but 
incorporated a counter emf. relay which 
automatically transferred control from 
start to run. The counter emf. relay has 
been extensively used in industrial applica- 
tions, and, as can be seen in Fig. 2, its 
principle is simple. When the start con- 
tactor closes, current flows through the 
motor starting resistance. 

As the motor is at a standstill, the only 
voltage which appears across it is the drop 
due to internal resistance. This, however, 
is very small compared to the starting 
resistance, so most of the total voltage 
across the circuit (27.5 v.) appears across 
the starting resistance. The size of this 
resistor, therefore, determines the initial 
inrush current. As the motor begins to 
revolve, it generates a voltage in opposi- 
tion (counter emf.) to the bus voltage. 
This counter emf. will increase as the 
motor accelerates, and the current through 
the circuit will consequently decrease, re- 
sulting also .in a decrease in voltage drop 
across starting resistance. 

However, the voltage across the motor 
increases by the same amount, because the 
sum of the two voltage drops must always 
equal the bus voltage, which is constant 
at 27.5 v. If the control took no further 
action, the motor would eventually level 
off at constant speed. However, the 
counter emf. relay coil is set for a definite 
pick up voltage, and will close the relay 
whenever this voltage appears across the 
motor, When this relay closes, it energizes 
the run contactor, which closes and shunts 
the starting resistor. This operation places 
full bus voltage across the motor which 
continues to accelerate to full speed. 

During the design period, two additional 
components appeared in the installation. 
A radio noise filter and a separate electric 
motor driven oil pump for priming. These 
devices imposed additional requirements 
for arrangement and control. 

The final controller, as built, is shown, 
with the major components identified, in 
photograph. 

In the main control box is a radio noise 
filter to suppress radio interference get- 
erated by the main motor. The control 1s 
enclosed in a welded sheet-aluminum cas¢ 
fitted with studs and an AN connection for 
easy installation and service. The cockpit 
unit is fitted with control wires and an AN 
connector to further facilitate insta‘lation. 
Inspection.of the cockpit unit can be made 
by removing the two holding screws and 
pushing the box cover back on the wires. 

Inside the main control box cover 18 4 
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THAT OUR COUNTRY MIGHT AWece ARRIAL SUPREMACY 


Vhe World. . . Their Cattleckies 


Long before the war, Curtiss-Wright was 
the LEADING AMERICAN PRODUCER 
of military aircraft. Since the war Curtiss- 
Wright has made the greatest single contri- 
bution to our numerical strength in the air. 

Today Curtiss P-40 Warhawks, C-46 
Commando Transports and SB2C Helldivers 
wing their way through the world’s battle- 
skies. Theirs is a powerful contribution to a 
crescendo of air power that can end only in 
ultimate and complete Victory! LOOK TO 
THE SKY, AMERICA! Curtiss-Wright 
Corporation, Airplane Division, Buffalo, St. 
Louis, Columbus, Louisville. 


ANOTHER CONTRIBUTION OF 


TOWARD WINNING THIS WAR 
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By EDWIN C. HILL 


**T well appreciate how Merlin, of the ‘Con- 
necticut Yankee’, must have felt—complete- 
ly flabbergasted by the manufacturing genius 
of Mark Twain’s boy from Hartford. 

‘On my first tour through one of Bell Air- 
craft’s assembly plants, I saw thousands of 
Bell employees performing tasks which be- 
fore Pearl Harbor would have seemed as 
much of a fantastic dream as was ‘Sir Boss’s’ 
in Mark Twain’s book. 

‘IT saw one group of women lift with a crane 
an Allison engine, accurately placing it into 
proper position in the fuselage. 

tT saw another group skillfully threading 
yards of electric wires, enough to wire two 
average homes, through the wings and fusel- 
age of an Airacobra, attaching each wire to 
the proper electrical unit. 


PACEMAKER OF AVIATION 


NIAGARA FRONTIER DIVISION, BUFFALO AND NIAGARA FALLS, N.Y. %& ORDNANCE DIVISION, BURLINGTON, VT. %& GEORGIA DIVISION, MARIETTA, GA, 
BUY WAR BONDS AND SPEED VICTORY 


PROGRESS 


I saw hundreds of planes traveling slowly 
down numerous production lines. From 
their embryonic stage, they were gradually 
transformed into air weapons bristling with 
fire power — each ship armed with four 
50 caliber machine guns and a cannon that 
spews out one hundred and fifty 37 mm. 
shells a minute. 

**Even more impressive than seeing house- 
wives, ministers, and bank clerks using tools 
with the skill of a New England tool maker, 
were the systematic methods of production 
which utilize every working hour and elim- 
inate any possible waste. 

*At Bell Aircraft, Victory is being speeded 
by advanced ideas in military aircraft, devel- 
opments which are helping to accelerate the 
advance of the science of aeronautics. 
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A notable newsman 
gives you an idea of the 
manufacturing wizardry 
which has been devel- 


oped for the Allied Fore- 
es today ... for 


Tune in every Tuesday night 6:15to 6:30 E.W.T., 
over the entire Columbia Network, 


to Edwin C. Hill in the Human Side of the News. 


‘And when the day of victory comes, look to 
Bell Aircraft to be one of the pioneers to bring 
to our daily lives the advancements and im- 
provements in material goods which will be 
one of the gains from fighting and winning 2 
grim and bloody war.” 
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*& MEMBER AIRCRAFT WAR PRODUCTION COUNCIL... EAST COAST, INC. 









detailed diagram made up of a schematic 
as well as a wiring diagram for the guid- 
ance of maintenance men. An instruction 

hook contains the operational details, 
trouble-shooting tips, and directions for 
ordering replacement parts. 

_ Operation of the controller is explained 
‘in Fig. 3. Main circuit breaker CB 1 is 
automatically reset. Control circuits are 
protected from short circuit by manual 
reset circuit breaker CB 2. Closing circuit 
CB 2, provides control power. 

The pilot now presses the start button 
which energizes relay CR 1 through the 
stop button, heater thermostats, and 
through the time open contacts of the 
thermal timing relay, TR. One contact of 

relay CR 1 maintains a circuit around the 
‘start button and seals in its own coil. 
Another contact on control relay CR 1 
energizes the ignition transformer from 
the 400-cycle supply. 

A third contact of relay CR 1 energizes 
the lower half of the diagram, including 
the fuel pump and primer motor. The cir- 
quit to the primer motor is completed 
through relay contacts AR, or the oil 
pressure switch and relay CR 2, all three 
being normally closed. The operating 
eater of thermal timing relay TR is also 
| energized at this time. 

’ As soon as oil pressure builds up suffi- 
ciently (either from. the operation of the 
primer pump or the mechanical pump on 
the blower), the normally closed contacts 
of the oil pressure switch open, preparing 
to stop timer operation and primer motor 
as soon as the main motor is on full volt- 
age. Simultaneously, the open oil pressure 
switch contacts close, energizing control 
ray CR 2. The normally open contacts 
of control relay CR 2 maintain the circuit 
to the CR 2 coil, while normally closed 
contacts of CR 2 relay open, and stop the 
primer pump motor. 

The third contact of control relay CR 
lalso energizes an accelerating contactor 
(often called starting contactor), whose 
contacts apply reduced voltage to the 
motor because of the accelerating resistor, 
This resistor allows approximately 250 per 
cent of rated motor armature current to 
flow. As described before, when the 
motor is at standstill, the voltage drop 
across the armature is low, the drop across 
the accelerating relay is also low, while 
os across the accelerating resistor is 
igh. 

As the armature revolves and acceler- 
ates, the counter emf. applied to the relay 


























5 to coil AR increases. An adjustable resistor 
ing A is connected in series with AR relay 
im- coil so that pickup voltage of relay AR 
be tan be adjusted. Thus, as the motor 
ga accelerates, voltage increases to pick up 


value, and relay AR closes. One set of 
telay AR contacts closes to energize main 
contactor coil M, applying full voltage 
to the motor, shunting accelerating con- 
tactor and accelerating resistor. 

A second set of contacts on relay AR 
energizes the cockpit unit light, indicating 
that motor is running with full voltage. 

Third contacts on relay AR open, and, 
provided the oil pressure switch has suffic- 
lent pressure, de-energize timing relay 
TR heater so that TR will cease timing. 

If accelerating relay AR refuses to close 
se of an over-loaded or stalled 
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motor, the timing relay operating heater 
gradually heats a bimetallic strip until 
the contact marked TO opens. This 
interrupts the circuit to CR 1 control 
relay coil, de-energizing the relay which 
opens and de-energizes the entire control 
circuit and power contactors, except for 
reset heater on timing relay, which is 
then energized through TR normally 
open contact TC. 

This reset heater, after a time delay, 
recloses contact TO and opens contact 
TC, starting another cycle of operation. 
Note also that oil pressure switch, OPS, 
in parallel with AR, will time out the con- 
trol, if oil pressure does not appear. This 
timing relay (1) protects the primer 
pump motor from re-cycling too often and 
overheating (the primer motor is only 
intermittently rated), and (2) prevents 
overheating and burnout of main motor 
starting resistor. The double heater in 
timing relay provides a reset time some- 
what longer than trip time. It also serves 
as a compensator so that timing will be 
the same, regardless of ambient: tempera- 
ture. 

The ignition cut-off switch is a therm- 
ally operated device to cut off the igni- 
tion transformer as soon as there is flame 
in the heater combustion chamber. 

If at any time during operation the ther- 
mostats in the heater system open because 
of excessive temperature, or if oil pres- 
sure fails, the control will shut down the 
heater motor. Note, however, that al- 
though thermostats shut the device off 
immediately, low oil pressure will cause it 
to time out because the mechanical oil 
pump may regain its prime and oil pres- 
sure be reestablished while the time delay 
is acting. If oil pressure reappears, the 
timing-out action is stopped, 

The co-ordinated control, complete in 
a case, with AN connectors and lead 
cables, cockpit unit, and radio noise filter, 
weighs 12 Ib. It automatically performs 
the functions of the manual control, plus 
operating the primer motor and recycling 
when necessary. Conditions dangerous 
to part of the system will shut down the 
equipment. Power short circuits are 
broken by a circuit breaker which auto- 
matically resets, while~ control system 
short circuits are opened by a hand reset 
breaker in the cockpit unit, accessible to 
the pilot at all times. 

By subcontracting complete controls, 
the aircraft manufacturer obtains the use 
of the manufacturing and engineering 
know-how of the electrical industry. 
Furthermore, since these controllers are 
ready to install as a unit, the electrical 
mechanic is in the plane only long enough 
to mount the box and make the connec- 
tions, 

The principle of designing controllers 
around components specifically developed 
for control systems is technically and 
economically sound. It is believed that 
such co-ordinated control will result in a 
saving of weight, space, and installation 
time, require less maintenance, and give 
more reliable operation. Also, by elimin- 
ating multitudinous switches, levers, 
knobs, and instruction plates, automatic 
control of this type will relieve the pilot’s 
burden and make for easier and safer 
flying. 














770 
Series 
DRAIN COCKS 


771 
Series 


DRAIN COCKS 


Precision-made to Army-Navy Aeronautical 
specifications. Available in sizes and types 
to meet all requirements. Our company, with 
a record of 88 years’ experience, ‘is also a 
reliable source of supply for gasoline and oil 
handling equipment, including hose nozzles, 
swing joints, foot valves, emergency and other 
valves, tank vents, pump valve manifolds, line 
strainers, handy rotary pumps, etc. Descriptive 
folders on request. 


A. Y. McDONALD MFG. CO. 
DUBUQUE, IOWA 


MDonald 


AIRCRAFT VALVES 











Perhaps that’s a big reason for the success of allied 
bombing of enemy cities and installations. At any 
rate the speed and precision of HALL equipment 
keeps plane performance at peak efficiency more 
hours without needed service, — out of service fewer 
hours for servicing. Because HALL Valve Servicing 
Equipment exactly duplicates (in a hurry anywhere) 
the precision and finish obtained by the engine 
manufacturers in their production, it has been widely 
adopted wherever airplane engines must be serviced. 
If YOU have a valve problem, write us today for 
complete information on how HALL 
equipment can solve it. 


THE HALL MANUFACTURING COMPANY, TOLEDO 7, OHIO 
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Takeoff Analysis 


(Continued from page 138) 





through 13 offer a set of typical trim and 
resistance data as determined in the tow- 
ing basin from a general test on a resist- 
ance model. These data have been used 
in the example under consideration. 

The angles for the free trim condition 
are obtained from Fig. 10 and the angles 
for best trim are obtained from Fig. 12. 

From the appropriate curves of resist- 
ance coefficient Figs. 11 and 13, the 
values of C, are obtained for free trim 
and best trim. Using the constant pre- 
yiously determined, the value of resist- 
ance in pounds is obtained: 

Cr X 74,090 = R lb. (63) 

From Fig. 3 the values of drag coeffi- 
cient C, corresponding to the proper 
values of trim, may be determined. Values 
for full ground effect are used throughout. 
Using the constant previously determined, 
drag coefficient, C,, and V*; the aero- 
dynamic drag in Ib. can be computed. 

The total resistance is then the water 
resistance plus the aerodynamic drag, or 

R-+ D. 

In determining the thrust available, 
Table VI gives a propeller activity factor, 
AF. of 90. Entering Fig. 5 with this 
value gives a power factor, P,, of 0.95. 
Substituting this value of P, into equa- 
tion (28) the power coefficient, C,, may 
be computed. 

For the example, 

C _ 5X 10° X 1200 X .95 
? 1 (1350)8 x (13) 
and the advance ratio J from equation 


(30) is: 






































= 0625 (64) 

















TES ee , 
J= 1350 X 13 = .005 Vinph. (65) 

With C, and J known, the values of 
thrust coefficient C, are obtained from 
Fig. 6 for a three blade propeller, and 
tabulated, as illustrated in Table VIII, for 
the example. ~ : 

From equation (31) the total thrust, T, 
in Ib. is: 
= 002378 X (1350)? (13) x 4 X 0.9 Cr 

3600 x .95 
= 130,300 Cr (66) 

The values of thrust are plotted against 
velocity in Fig. 14 for use in the inte- 
gration. 

The reciprocal of acceleration is deter- 
mined by dividing total gross weight by 
the acceleration due to gravity and the 
excess thrust, T,. Excess thrust being 
the difference between the total thrust, T, 
and the total resistance, R + D. 

Equation (8) states that the integral 
of the reciprocal of the accelera- 
tion, 1/a, between the limits of v, and v, 
Sives the takeoff time in seconds. For 
example the expression for acceleration 
becomes, 

1 _ _64,000_ _ 1,990 
a 82.2 T. T. (67) 

Equation (11) gives the expression for 
takeoff distance which is the reciprocal 
of the acceleration, 1/a, times the velocity 
n feet per second. Integral of this ex- 
Pression between the limits of v, and v, 
will give the distance in feet. 

With the tabular data of Table VII de- 
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Engineered and constructed to 
last far beyond ordinary expectancy, 
Clark products . . . like the ancient 
pyramids . . . stand up EXCEPTION- 
ALLY well. 


War-use has proved to many 


NEW customers what older Clark 





users have long known: that no 
drills, grinders or sanders will outlast 
Clark's! . . . In post-peace planning, 
be sure to include Clark products 
where economy in both production 


and maintenance is a vital factor. 





Full data and specifications on 


request. 


drills - grinders + sanders 


JAS. CLARK, JR. ELECTRIC CO. 


612 BERGMAN ST., LOUISVILLE, KY. 









first in thefleld~ 


termined, it is necessary to integrate the 
values of 1/a and v/a between the proper 
limits to obtain takeoff time and distance 
This is most conveniently done as illys- 
trated in Figs. 15 and 16. 

In Fig. 15 the values of 1/a have been 
plotted against their respective veloc ties 
in miles per hour and, by definition, the 
area under this curve between the limits 
of zero velocity and getaway will equal 
the takeoff time in seconds. By inspec- 
tion of Fig. 15 it is noted that: 

1 sq. in. = 0.2 X 20 X 1.467 = 

5.87 sec. (68) 
where the factor 1.467 converts the mph, 
to fps. to make the integral dimensionally 
correct. 

Therefore, the total square inches under 
the curve, as determined with a plani- 
meter, is multiplied by the plotting factor 
to obtain total time: 

Time = 8.29 sq 

(0.2 X 20 x . 467) = 48.7 sec. (69) 

The same procedure is used to obtain 
distance, where in Fig. 16, 

1 sq. in. = 20 X 20 X 1.467 = 

587 ft. (70) 
and, 

Distance = 6.52 sq 

(20 X 20 x 1 ian) ~ 3,820 ft. (71) 

It should be pointed out that the value 
of 1/a for zero velocity is determined by 
using the full value of static thrust in 
equation (67) for the example: 

1 1,990 


3% Vo = 18,600 = .107 (72) 


Example of Hermann Method 


As stated previously in this article the 
takeoff time and distance may be deter- 
mined satisfactorily by a strictly graphical 
construction. This is convenient when a 
planimeter for determining the 1/a and 
v/a areas is not available. 

As illustrated in Fig. 17 for the typical 
example of Tables VI and VII, the 
curves of total thrust T of Table VIII 
and total resistance I? + D of Table VII 
are plotted against velocity in feet per 
second. 

The slope w/g is determined. For con- 
venience in plotting in Fig. 17 it is plotted 
as w/4= 16,000 for the ordinate and g/4 
= 8.05 ft./sec. for the abscissa. Using this 
slope, intercepts are laid off from V, to /, 
between the limits of the thrust and total 
resistance curves. The takeoff time is 
the sum of these intercepts, or for the 
example, time équals 48.3 sec. 

Takeoff distance is the sum of the 
abscissas of each intercept. These values 
nit nnnnd 7 | are tabulated in Table IX for the example. 

= , & The discrepancy between the _inte- 
sss gration method and the Hermann grapli- 
cal method is found to be less than ! 
percent for takeoff time. Determination 
of takeoff distance by the graphical method 
is found’to be 3 percent too high. Nor- 


Tunuan aT rT fF ss 7.7 PP! "| mally this accuracy would be acceptable. a’ 
\ " , ‘is s Wind Effect on Analysis equatio 


In preceding discussions of the theor) = 
1e}) 


and analysis of the takeoff regime it page 50. 
was assumed that there was no wind. 
While this is customary for al! com- 
putations and for comparing the relative 
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tion that rarely exists in actual practice. 

It is, therefore, essential that the effect 
of wind on the takeoff characteristics be 
understood, if full scale performance is to 
be checked against computed values, and a 
common basis for comparison established. 

The effect of a headwind of velocity V, 
js shown in Fig. 18. The upper diagram 
js recognized as the standard takeoff 
diagram previously detailed in Fig. 1. 
The lower diagram assumes a wind of 
yelocity V,, has been superimposed. Note 
that all functions dependent on air speed 
are displaced to the left because, at zero 
water speed, the aerodynamics of the 
airplane, for a speed equal to the wind, 
are already established. 

The thrust and drag curves are dis- 
placed bodily to the left by an amount 
VY... decreasing the mean thrust available 
and increasing the mean drag. The hump 
still occurs at approximately the same 
water speed; however, since the lift at 
hump speed is considerably increased, the 
load on the hull, A, is reduced. This re- 
sults in the mean net thrust being actually 
increased, as shown in Fig. 18b. 

The takeoff time is reduced not only 
because of greater mean net thrust but 
also because the airplane is airborne at a 
lower water speed. The use of flaps which 
increase the wing incidence, or other lift 
increasing devices, tends to give the same 
effect, except that the thrust is not dis- 
placed and the drag is increased, usually 
a considerable amount, by the additional 
drag of the high lift device. 

There are three accepted methods avail- 
able for computing the effect of wind on 
takeoff time and distance. The first two 
methods are empirical and result in large 
discrepancies when applied to corrections 
involving takeoff times of over a minute. 
However, due to the simplicity of the 
empirical methods and their reasonable 
degree of accuracy for the majority of 


_ cases, their use is quite common. 


For all cases where a high degree of 
accuracy is required, such as establishing 
guaranteed performance for contractual 
purposes and accurately estimating over- 
loaded performance characteristics, the 
third or integrated method is necessary. 

The most authoritative and generally 
accepted of the empirical methods is that 
presented by Diehl® (reproduced in Fig. 
19), By entering the chart at the ob- 
served ratio of wind velocity to getaway 
speed, the observed takeoff time is plotted. 
By following parallel to the nearest lines 
of the family of curves the takeoff time 
ina calm is obtained at the origin. 

The second empirical method is given 
by Wood* and consists of an equation. 
This equation was first developed by 


Jones* as, 
Uy) -@ 


where t., is the takeoff time in wind V,, 
f, is the takeoff time in zero wind, and 
Vq is the takeoff speed. In addition to 
equation (73) Jones also developed an 


—, 


*Diehi, W. S., “Engineering Aerodynamics,” 
page 503, ‘The Ronald Press Co., 1936. 


‘Wood, K. D., “Technical Aerodynamics,” 
page 237, McGraw-ITill Book Co., 1935. 


meen’ E. T., “The Effect of Wind on the 
akeoff of Seaplanes,” R and M No. 1593, 1934. 
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"Speedwagons” 
OF MATERIALS HANDLING 


CRESCENT ELECTRIC INDUSTRIAL TRUCKS 


Through use of Crescent Electric Industrial Trucks, 
aviation leaders are smashing man-power bottlenecks 
while moving materials at the pace demanded by 
electric-driven machines. Here are a few of the jobs 
performed outstandingly well by these “speedwagons” 
of factory, terminal and warehouse. 


a 


Crescent NCRE—Here’s 
the most flexible of all lift 
trucks...and it’s shown 
on the job in a prominent 
steel company. The long, 
narrow box cases hauled 
by this Crescent NCRE are 
used for shipping special 
steel rods. 


Crescent Lo-Lif-Toer 
(LDLF). In the  high- 
geared aviation industry, 
everything moves fast and 
materials handling must 
keep pace. Republic Avia- 
tion Corporation relies on 
Crescent Lo-Lif-Toers. This 
is Crescent’s three-in-one 
model for hauling, lifting 
and towing loads up to 
3,000 pounds. 





















Free, NEW Crescent 
Catalog Gives Facts 
About All Models 


This new 24-page Cres- 
cent Catalog is a “‘truck- 
load” of useful informa- 
tion. It pictures and 
describes all Crescent 
models now being manu- 
factured under WPB 
Limitation Orders L-112 
and L-112a. Complete 
specifications and engi- 
neering drawings are 
included. Send today for 


your free copy. 


ELECTRIC 
TRUCKS and 
TRACTORS 


Industrial Truck and Tractor Specialists for More Than 25 Years 
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“TF caught Heel in Heaven Last night ' 


* Streaking through the grim night . . . one of the Axis buzzards came . . . guns blazing. 
Bullets ate into my "plane . . . a spark leaped to flame. Then, down . . . down in a 
screaming dive . . . smoke spewing out behind. The angels must have heard me shout 


...“Out!... Out!” Then my ’chute opened. Thank God for a good parachute! 


* *& * “Thank God for a good parachute!” Yes, a parachute is a man’s last chance 
when his plane is shot from under him. Eagle’s “know-how” and precision sewing 
make that chance the best possible. Every Eagle Parachute must be perfect. Our 

expert craftsmen meet that challenge today. And perfection is our pledge 

for peacetime products, tomorrrow. Watch for the Eagle Wings . . . on related 
aviation textile products for peacetime use when Victory is won. 


LO. f-C~—- 


President. 


BUY WAR BONDS TODAY— 
FLY YOUR OWN PLANE TOMORROW 


ATTENTION 
EXECUTIVES: 


Our facilitles are avail- 
able for the cooperctive 
development of new avic- 
_ tion textile’ products for 


postwar use. Your in- 


quiries are invited. 


EAGLE PARACHUTE CORPORATION x *« x LANCASTER; PA: 
Serving the U. S. Army Air Force and the U. 8. Navy Bureau of Aeronautics 

















































TABLE Vil—Takeoff Computations 
































(Ezample) 

Engine ¢ xx Gross weight, Ib. : 64,000 

BHP./RPM. : 1200/2700 Wing area, sq. ft. : 1600 
Gearratio  : 2:1 GW. Beam, ft. ; 10.5 

Prop. dia. : 13.0 Cao=—; = 0.865 Flaps, deg. : 20 

Prop. AF. : 90 whi Ci@ V, (0.9 Cr max.) : 1.62 
eee ee ee ee a ee ee” Se” eS 
iyi V | Ve| T | CL*| L A Ca | Cre | R |Co*| D |R+D\ T Te |1/a| Vsps./a 

' mph.| mph.| deg. ib | tb Ib. ib, | th | th | tb | 

70. 12.6] 159| 2.3| .80| 580] 63,420| .856| .064| 4 740, .062| 40| 4,780, 18,000/13,220 .150, 2.78 
72, 15.1| 228] 3.5] 1.00} 935] 63,065| .851| .095| 7,040| .066| 62, 7,102| 17,850|10,748|.185, 4.09 
7.4. 17.6| 310| 4.9| 1.14) 1,450] 62,550 .844| .118| 8,740| .071| 90] 8,830] 17,700] 8,870|.224 5.78 
1.6 20.1] 404] 6.0| 1.24] 2,055| 61,945] .835| .135|10,000| .075| 124|10,124) 17,550] 7,426.268) 7.90 






































1.8 22.6] 511} 6.8) 1.32) 2,760) 61,240) .827| .149 11,040 .080 168 11,208] 17,400 6,192) .322 10.65 


J.0 25.1| 630, 7.3| 1.36, 8,510, 60,490 .815 .15911,780 .083, 214 11,994, 17,250) 5,256).378| . 13.90 























22, 27.6! 762; 8.0 1.43 4,465] 59,535: 804 .166,12,300, .088| 275 12,575) 17,100) 4,525|.440| 17.80 


24| 30.1) 906) 9.1| 1.53, 5,680) 58,320, .787; .170,12,600; 096, 357 12,957| 16,950) 3,998|.499| 22.00 




















Z| 32.6 1,063|  9.7| 1.58| 6,880| 57,120! .71| .168'12,450, .100| 436 12,886] 16,800 3,914|.509] 24.30 








2.8) 35.11,238| 9.0) 1.52) 7,680 56,320, .759 164 12,160 095, 481) 12,641] 16,650} 4,009}.496] 25.60 
a news 
19.0] 37.611,414| 8.4] 1.47| 8,520| 55,480, .749| .155)11,500 090 521 12,021| 16,500] 4,479.444| 24.50 


3.5 43.9,1,930 7.0} 1.33,10,520) 53,480) .721| .134 9,930) .081| 641,10,571| 16,050) 5,479) 363 23.40 


4.0| 50.2|2,620| 6.2] 1.25 12,900! 51,100| .690| .120| 8,900) .076| 785] 9,685| 15,650] 5,965}.833| 24.60 


ages BAP a 24 Sapo Be 


435 56.5)3,190) 5.9} 1.23/16,100) 47,900, .647/ .111) 8,230 5 980| 9,210) 15,200} 5,990).332) 27.50 












































§.0) 62.8 3,940) 5.9 1.23'19,870 44,130) .595| .106) 7,850) .075,.1,210) 9,060) 14,600) 5,540) .359 33.00 











5.5) 69.0/4,760) 6.1) 1.24 24,200) 39,800) .538) .102) 7,560) .076 


6.0) 75.3/5,670) 6.1) 1.24 28,800) 35,200) .476) .099) 7,340, .0761,770 9,110 13,700} 4,590|.433| 47.80 
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11,486 9,046] 14,150} 5:104].390/ 39.50 













































































7.8] 98.2'9,650! 10.1] 1.62 64,000 1) a | 0} .105 4,150! 4,150| 11,650! 7,5001.266! 38.30 
gi * Use full ground effect. 

Cy =Vip../ “gb Vaps. = Cy x 12.55 L %,00256C,SV2 =CLV2 x 4.10 

Ca = 4/wbs ; CA. = a/ 74090 D =.00256CpSV2 =CnV2 x 4.10 

Ce = R/wb? R =Cr x 74090 1/a=GW./pT. = 1990 /Te 








equation for the correction to takeoff dis- are also plotted on Figs. 20 and 21 for 


tance due to wind, direct comparison. Inspection shows the 
Sip Vo \? portions of the run most affected by wind. Buy Gages 

Ss a (1 toe (74) Tt should be pointed out that the values 
of 1/a and v/a are always plotted against Fr om Stock ai 


where S, and S, are takeoff distances © oak Che tle’ ; 
in wind V,, and wind zero respectively. water . sp or the integration. 


Combining these equations a third equa-  - It is obvious that the integrated method Republic Gag e 
tins (75) may be derived which corre- ' much more accurate than any empirical 















; a - set of curves or formulas because the in- 
uo distance a se cremental effects of wind are applied to Co. When the demand for 
® s 2 Pe ‘ : 
y See () (75) sre ee directly in a step-by standard thread plug gages is 
Where a high degree of accuracy is For example, reviewing the problem urgent, call on REPUBLIC 
desired, particularly where takeoff time that has been presented as a_ typical 
is over a minute, the longer integrated case, it is noted from Fig. 15 that the GAGE CO. Our stock of care- 
method should be used. integrated takeoff time in a calm is 48.7 fully selected thread plugs 
This method is identical to the stand-  sec., while in a 15-mph. headwind (Fig. i ae 
ard procedure for evaluating the takeoff range in sizes from 4-40 NC up 
integral, described earlier in this article i i , 
and illustrated in Table VII, except for Table IX—Exemplary Determination of Take- ee ee 
oe to those functions that are off Distance 2 and 3 fit, and are ready for 
altected by wind. These modifications are . ; : : ‘ 
lhabieated in Table X which is the same a ee veree Sor err ge ingueiate shigenent. 
as the example illustrated in Table VII, 1 9.0 26 86.7 
except for the introduction of a 15-mph. Z 94 a a 
headwind, 4 27.7 29 94.7 
Note that the modifications to the stand- : se 7 nos 
ard procedure involve carrying two veloci- 7 37.7 32 102.8 
: ties, water speed and air speed which : ao + brs ip 
: always differ by the amount of wind, and 10 45.0 35 109.8 
using the correct value of water speed A dy - 4B 
for all hydrodynamic functions and air 13 50.8 38 116.5 
speed for the related aerodynamic func- . aa't 2 ot 
tions, As Cy is a function of water speed 16 57.8 41 123.0 
~ it is secn that the airplane takes off at the } te a ae 
== same air speed as in a zero wind, but 19 S.s “ a e- . 
is eeebaige’ 21 71-0 46 136.0 2228 FENKELL AVENUE 
‘/a and v/a values of Tables . : 
have been plotted in Figs. 20 and 21 and - a a3 ce Petes 21, MICHIGAM 
integrated to obtain the new takeoff time 25 83.3 (1-25) 1265.7 PHONE UNiversity 1-0370 
ae and distance. The curves of Table VII  Total:(1-25) 1265.7 Totalt(1-48.3) 3935.9 ft. 
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THEY MUST BE GOOD 


The battle record of American fighter pilots plainly says, “They must 
be good!” %* Here at home, our firm resolve is that the engines 
we supply them must be good too—the best that care and precision 


and long experience can produce. Allison has built 


oa 
~~ 


and delivered more than 50,000 such engines 
to the U.S. Army Air Forces. * In 
service that covers every front, 
planes powered by these engines 

have helped to run up 

an impressive score 

against enemy air- 

craft. * This is an 

indication of qualities 

useful not only in war but 

in engines to power the 

planes in which you 

will travel when 

peace has been 


won, 


POWERED BY ALLISON 


P-38—Lightning 
P-39— Atracobra 
P-40o—Warhawk 
A-36 and P-51—Mustang 
P-63—Kingcobra 


More than 50,000 Allison engincs 
built for the U.S. Army Air Forces 
power the above planes. 


LIQUID-COOLED AIRCRAFT ENGINES 


Bee Ps Miwon 


( KEEP AMERICA STRONG ed DIVISION OF || GENERAl 
. BUY MORE WAR BONDS , MOTORS 





Indianapolis, Indiana 
Every Sunday Afternoon 
GENERAL Motors SyMPHONY OF THE AIR — NBC Network 
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ee 21se TABLE X—Takeoff Computations 





15 = mph Headwind 
(Ezample) 
Engi : xx Gross weight, lb. 64,000 
BEP_/RPM. : 1200/2700 Wing area, sq. ft. : 1,600 
mae 30 Cao SW: 0955 — Flape' de aces 
] $ , o>, = 0. ps, deg. : 
Prop. AR. : 90 —_— C1 @ V (0.9 Cr max.) 1.62 
1 2 3. 4. 5. 6. 7. 8. 9. See | ae 13. 14, 15. 16. 17 
1Cr| Val Vel T {Cr*| L A Ca | Cr 1/a| Vafps/a 


mph.| mph.| deg. ib, Ib. 


R |Cn*| D |R+D\ T Te 
Ib. Ib. | Ib Ib. Ib. 
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2.4) .90} 2,810) 61,190) .826) .062 


4,590} .063} 197} 4,787) 17,100/12,313).161 2.98 
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3.6} 1.01) 3,750) 60,250) .813) .089 


6,590} .066} 245) 6,835) 16,950/10, 115]. 197 4.37 
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5.1] 1.15) 5,020) 58,980} .796) .107 


7,940} .071) 310) 8,250) 16,800] 8,550) .233 6.00 








20.1) 85.1] 6.2) 1.25) 6,300) 57,700) .779) .124 


9,200) .076| 384) 9,584) 16,650) 7,066) .282 8.31 





vel: 























1.8 22.6) 37.6) 7.0) 1.83) 7,710} 56,290) .759) .133) 9,850) .080) 464/10,314) 16,500) 6,186).322; 10.70 
2.0 25.1] 40.1] 7.6] 1.39) 9,180] 54.820) .740) .143/10,600) .084) 555/11,155) 16,350) 5,195).383) 14.10 
ry) 27.6| 42.6] 8.3] 1.46/10,870| 53,130) .717| .144/10,690) .090) 670)11,360) 16,200) 4,840|.412) 16.60 
ry) 80.1] 45.1] 9.4] 1.56]13,000) 51,000] .688) .146/10,820) .098) 819)11,639) 16,000) 4,361).457| 20.20 
ry) 82.6] 47.6] 8.9) 1.52/14,120] 49,880) .673) .144/10,670) .094) 875/11,545) 15,850) 4,305].462) 22.10 
2.8 35.1) 50.1) 8.2) 1.44)14,850) 49,150) .663) .138)10,230) .088) 905)11,135) 15,650) 4,515).441) 22.70 
3.0 37.6] 52.6) 7.6] 1.39)15,800| 48,200} .650) .131) 9,700} .084| 954)10,654) 15,450) 4,796|.415) 22.80 
3.5) 43.9] 58.9] 6.5] 1.28)18,200) 45,800) .618} .111) 8,230 .077|1,095 9,325) 15,000) 5,675).351) 22.60 
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4.0) 50.2} 65.2) 5.9) 1.23)21,400) 42,600) .575) .101 


7,490} .075)1,308) 8,798) 14,450) 5,652|.352| 25.90 





4.5| 56.5) 71.5) 5.7! 1.21/25,350) 38,650) .522) .093 


6,890) .073|1,530) 8,420) 13,950) 5,530).360} 29.90 





5.0) 62.8) 77.8} 5.8) 1.22/30,300) 33,700) . . 088 
6.63) 83.2} 98.2) 10.1] 1.62/64,000 0 
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6,520} .074/1,835) 8,355) 13,450) 5.095! .391 


0} .105)4,150) 4,150) 11,650) 7,500). 266 










































































* Use full ground effect. 





Cy = Vifps./ Vgb Vamph. = Cy x 12.55 L = .00256CLS Va? =CiVe2 x 4.10 
Ca = 4/wd8 Ca =,~/ 74090 D = .00256CDSV.2=CpnVa2 x 4.10 
Cr = R/wb R =Cr x 74090 1/a= GW./gT- = 1,990/T. 
V, = Water speed V/a =Airs 
20) this time is reduced to 38.1 sec. Sw _ (: dia (77) 
Using Diehl (Fig. 19) and given that 3820 98.2 


the wind, V,,, is 15 mph. and the getaway 
speed Vg (from the example) is 98.2 
mph., the ratio V,,/V is 0.153. If the zero 
wind takeoff time is again 48.7 sec., Fig. 
19 gives 37 sec. at a ratio of V,/V,= 
0.153, which corresponds to a 15-mph. 
headwind. This value is found to be ap- 
proximately 3-percent too low. For the 
establishing of guarantees this error could 
very reasonably be critical. 

Using Jones’ formula (equation 73) 
and given the values of the example we 
have: 


“<a 1s \ 
gals as 7) 
solving for ¢,, gives a takeoff time of 41.3 
sec., which is found to be 8.4 percent 
too high. Likewise, employing Jones’ 
formula for distance, 


and solving for S,, we obtain a takeoff 
distance with a 15-mph. headwind of 2,740 
ft., whereas the integrated distance from 
Fig. 21 is 2,620 ft., or an error of 4.6 
percent. 

To illustrate the deviation between the 
various methods, particularly in the range 
of takeoff times of over a ‘minute, a cor- 
rection curve for each method has been 
presented in Fig. 22 for the one case of a 
headwind equal to 20 percent of the get- 
away speed. This figure shows that the 
integrated method is approximately half 
way between those of Diehl and Jones 
except in the region of higher times, 
where Diehl shows considerable diver- 
gence. This is a particularly severe con- 
dition of headwind and was picked for 
illustration purposes. As wind decreases, 
divergence of the curves rapidly decreases. 





Air Carrier Stocks 
(Continued from page 188) 


necessary statistics and data to make an 
impressive case for the requested fran- 
chises is greater than the layman might 
suppose. Then later come the hearings, 
with all the attendant legal expenses. ‘All 
this expansion expense mounts up into 
large sums for every line. 

As to the longer term outlook on earn- 
ings: While costs have been cut appre- 
clably, it cannot be said the lines are in a 
wholly satisfactory state from the stand- 
Point of early postwar revenues. The car- 
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riers will enter the transition period of 
competitive peacetime conditions from a 
wartime status where there was more 
traffic than could be handled. 

The passenger load factor has sky- 
rocketed from less than 60 percent before 
Pearl Harbor to a present average of 
better than 90 percent. But the industry 
quite generally expects this percentage to 
drop back to less than 60 again after the 
war, even if passenger revenue still con- 
tinues to increase. That situation, of 
course, can be aggravated by a too rapid 
expansion in transport fleets. 

Any very considerable decline in pas- 
senger load factors will be difficult to off- 





CHARLES E. ROCHESTER, 
Vice-Pres. and Mag. 


Dir. 
LEXINGTON AVE. AT 48th ST., N.Y.C., 17 
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of aluminum 
tanks... for gas,oil and 
other aircraft require- 
ments... forms an im- 
portant part of Mercury 
production to which one 
entire plant is devoted. 


MERCURY AIRCRAFT INC. 


AIRCRAFT SURFACES * FUEL TANKS 
PARTS * ACCESSORIES 
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NICKEL AIDS IN THE AUTOMOTIVE INDUSTRY 
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set promptly by cuts in unit operating 
costs because of the inevitable wartime 
expansion of personnel. As mentioned 
earlier, some of the lines have been prun- 
ing their organizations, But an under- 
standable tendency exists in every com- 
pany to retain the best of the war-trained 
personnel against the day when these ex- 
perienced men will be sorely needed. With 
their era of greatest expansion lying 
ahead, no airline is likely to shrink its 
stafl back to anything like its prewar 
size. 


Cargo and Airmail Futures 


Not many trade officials are willing to 
hazard a guess on postwar passenger 
trafic volume, but many of them are in 
complete agreement that freight and ex- 
press will not contribute very appreciably 
to revenues directly after the war. They 
feel that the wartime peaks attained in this 
category may not be reached again for a 
number of years. Furthermore, they 
have yet to hear of a cargo plane with 
ton-mile operating costs low enough to 
compete seriously with the rates of the 
railroads. 

Then there is the airmail question. 
Don’t forget that it is only within the 
last three years that the airline industry 
has been able to operate at a profit inde- 
pendent of airmail. The reduction in air- 
mail rates last year cut mail revenues 
as much as 50 percent in some cases. In 
the early peacetime years this reduction 
alone may prevent the smaller lines from 
making a profitable showing unless some 
rélief rate-wise is provided by the CAB. 


Postwar Financial Possibilities 


Then there are many financial angles 
to be considered with respect to the com- 
ing peacetime expansion. It is conced- 
edly a great feather in the cap of the 
small line that gets a franchise to operate 
in major traffic areas like New York and 
Chicago. But every such line realizes 
that it will run smack up against the 
entrenched large lines with their lower 
costs. And the larger lines, too, will 
see their expenditures grow by leaps and 
bounds as they invade new territory. 
Many millions will have to be expended to 
develop feeder territory along trunk 
routes. Much of this expenditure will 
occur before the new routes begin to be 
gaa and not all of it can be capital- 
1ze 

Thus the indications pretty much all 
point to smaller earning power for the 
airlines during the transitional period 
that will follow the war. Against this 
must be weighed the offsetting—and very 
favorable—factor of unusual growth pos- 
sibilities. The stock market has always 
placed a high appraisal on any industry 
that is just beginning to go places, as 
witness the chemical industry. 

But even in the case of the more ma- 
tured chemical industry with its greatest 
developments in the plastics field still 
ahead, it can be noted that these highly 
lavored chemical stocks did not budge last 
spring when the market was advancing 
almost daily to new high ground for’ the 
year. The reason: Chemical issues had 
begun to bounce back from their wartime 
beaks in earning power, 
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Troubled with a 










PROBLEM? 


PARTS 


Bring if to 
DIAMOND 
G 


LOCK WASHERS 


Diamond G Lockwashers have posi- 
tive spring action, controlled tension 
—built to hold tight . . . last longer. 
Available in all finishes and sizes 
from No. 0 to 3’—a complete AN 935 
series. 






















HEAT TREATING 


Heat treating of small parts up to 2” 
x 2” that can help you speed produc- 
tion . . . reduce rejects . . . and cut 
costs. For quick, economical heat 
treating check with us first. 





STAMPINGS 


Whatever your requirements are in 
small stampings Diamond G has the 
equipment ... engineering “know- 
how” ...and service to produce 
parts quicker, better and at low costs. 





FLAT WASHERS 


Flat washers in all sizes and finishes. Quick 
service and deliveries are yours when you 
order from Diamond G. For details on how 
Diamond G can help you solve your parts 
problems write to... 


GEORGE K. GARRETT CO. 


1421 Chestnut St. Philadelphia, 2, Pa. 


DIAMOND G PRODUCTS 
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downs is a MUST. 


Alloy Exhaust Manifolds, Alloy 
Retorts, Alloy Tubes, Annealing 
Baskets, Base Sheaths, Anneal- 
ing Covers, Bubble Caps, Car- 
burizing Boxes, Thermocouple 
Protection Tubes, Cylinder Neck 
Rings, Inner Covers, Dipping 
Baskets, Pickling Baskets, Radi- 
ent Tubes, Steel Cylinder Caps, 
Tube Assemblies, Tumbling Bar- 
rels, Welded Alloy Tubing. 





More Than Pieces of Pipe 


Shown above are P. S. (for Pressed Steel) Annealing Tubes 20 ft. long 
and 20 inches in diameter. In every molecule of them are the finest 
P. S. special steel alloys which make them lighter than cast iron tubes, 
30 times longer life than ordinary tubes and place them in highest 
demand in aviation production plants where the prevention of shut- 


In other words, 20 years of hard earned, practical experience are 
packed and pounded into every P. S. Annealing Tube. The aviation 
industry has recognized that same experience and quality in: 





The three lower tubes on the car were made by 
us and have now gone over 9,000 hours—still in 


excellent condition. The two upper tubes were 

not made by us and after only 400 hours are 

badly out of shape and heavily scaled. Pressed 

Steel Company tubes have a wall thickness of 
“the other tubes 1/4'’, 


It we don’t have what you want, we will build it. 





The Pressed Steel Company 


OF WILKES-BARRE, PENNSYLVANIA 


BRANCH OFFICES 
312, Curtis Bldg., Detroit: 606 Nicholas Bldg., Toledo 
1915 Engineers Bldg., Chicago; 51 E. 42nd St.. New York 
1005 Sterling Bldg., Houston, Texas; A & M Accessories Ltd., 19 Melinda St., Toronto 





His Honor Says 
(Continued from page 177) 


damages accruing to the remainder of the 
land. The owner of the land is treated as 
one offering it for sale at a fair price and 
the condemner is treated as a prospective 
buyer, neither party being under any 
stress which would force the sale or pur- 
chase. Since the seller in such a transac- 
tion would take into consideration damace 
to the remainder of his land in selling 
part thereof, so the law, in fixing his 
compensation, bases his damage on the 
same consideration. 

In State v. Rascoe, it was disclosed that 
the Rascoe farm comprised 378 acres 
located about three miles froma city. Up- 
wards of 3,000 acres in the neighborhood 
were acquired by the state for use by the 
government as an airbase. Some 44 acres 
of the Rascoe farm were appropriated. 
Rascoe sued, and the lower court rendered 
a verdict in his favor for $5,700 actual 
damages and also $12,000 incidental 
damages. 

The state appealed and proved that al- 
though the land was fertile, well fenced, 
and quite desirable property, it was located 
on a graveled road, and actual sale value 
was approximately $125 per acre. The 
higher court approved the verdict and 
stated that $12,000 incidental damages was 
not excessive for damage to the remainder 
of the farm. 


Pilot Liability 


A pilot is not always liable because of 
an accident while piloting a plane without 
a license. 

In Smith v. Whitley, it was shown that 
a pilot of a crashed plane had carried a 
passenger without a license to do so. The 
injured passenger sued the pilot and owner 
of the plane for damages alleging violation 
of the law by piloting without proper 
license. The court refused to agree, say- 
ing: 

“There must be a causal connection 
between the violation of the law, as the 
negligence relied upon, and the injury 
inflicted.” 


Airport Operator Liable 


Courts hold that changes in weather con- 
ditions, which airport operators are bound 
to anticipate as likely to occur, must be 
anticipated to avoid damages, 

In Zanker v. Cedar Flying Service, it 
was shown that the owner sued to recover 
the value of his Piper Cub, which was 
destroyed by a windstorm at a flying field 
while the plane was in the possession of 
the operator of the field. During the trial, 
testimony was presented which proved that 
the plane had been used by its owner that 
morning and was not in the hangar but on 
the field with its wheels blocked. It was 
not anchored or tied down. 

The evidence tended to show that there 
was room for the plane in the hangar but 
that the doorways to the hangar were ob- 
structed by large planes upon which repair 
work was being done. The weather was 
threatening, but the thunderstorm and 
wind squall that damaged the plane did not 
develop until about noon. Holding the 
airport operator liable, the higher court 
said: 
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“Care, and the effect of high or squally 
winds upon a plane as light as a Piper 
Cub must be taken into account. We think 
the evidence was ample to sustain a find- 
ing of negligence on the part of defendant 
(airport owner ).” 


Exclusive Concession 


A city ordinance concerned with an ex- 
clusive concession is valid if authorized by 
state laws and legally enacted. 

In Blue Bird Air Service v. City of 
Chicago, it was shown that the commis- 
sioner of public works advertised for pro- 
posals for a concession for exclusive oper- 
ation of sightseeing planes at the Chicago 
Municipal Airport for a period of four 
years, according to the specifications on 
file in his office. 

The highest bidder was the Monarch 
Air Service, which was granted the con- 
cession. The contract was approved by 
the city council. Later, Blue Bird Air 
Service filed suit and requested an injunc- 
tion against enforcement of the contract 
and to restrain the commissioner from 
interfering with its operation of an air 
sightseeing business originating from the 
airport. 

The lower court refused to grant the in- 
junction, and the higher court approved 
the decision. 


Pilot Restricted 


In Cameron v. Civil Aeronautics Board, 
it was revealed that a pilot had flown an 
army plane acrobatically: over and within 
1,000 ft. horizontally of the Indianapolis 
airport. Also, he performed a dive fol- 
lowed by a steep climbing turn over 
buildings located on the airport. The 
CAB restricted his airline transport pilot’s 
certificate for 30 days, permitting him to 
pilot aircraft during that time only while 
engaged in experimental work directly 
under the orders and control of the War 
Department. On appeal, the court held: 

“True, Cameron (pilot) was acting 
under army orders and was flying an army 
plane, but on this flight his orders were to 
fly according to contact flight rules in 
accordance with Civil Air Regulations. 
There is no conflict between the regula- 
tions and the army orders or army flight 
instructions.” 





A Child Shall Fly Them 


(Continued from page 111) 


education, The plan prepared at this 
conference recommended 4 hr. of flight 
experience as the laboratory feature to 
complement a general course in aero- 
nautics in the secondary schools. 
Pennsylvania is not alone in the tend- 
ency to incorporate flight training in the 
high schools. The Wisconsin State De- 
partment of Public Instruction has sub- 
mitted to the local education authorities 
of that State, a comprehensive report 
concerning recommended aviation pro- 
grams. Included is the suggestion of an 
operator-educator tieup for presenting ap- 
proximately 4 hr. of flight experience as a 
laboratory phase of an aeronautics course. 
It is to be noted, however, that such 
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Coil neatly 
overhead, out 
of the way — 
Save valuable 
floor, wall and 
ceiling space, 


Motor oper-Nes 
ation sends ¥ 
doors up in a 
hurry with no 
effort — per- 

mits remote 

control. es 


oe 


sere 
teteeneten 


locking steel- 
slat construction 
resists wear, 
weather, fire, 
2 theft, intrusion 


Snow, ice, 

and stored ¥& 
materials don't } 
bother operation 
—Kinnear's go 

straight up! 


When you install Kinnear Rolling Doors 
you gain more than smooth, easy opera- 
tion. Kinnear Rolling Doors coil overhead, 
out of the way, offering valuable savings 
in floor, wall and ceiling space. The sturdy, 
interlocking steel-slat construction discour: 
ages theft and intrusion; repels fire and 
the elements. Kinnear durability has been 
proved — doors in continual use for 20, Sectional view showing the 
30, and even 40 years are still giving the ae tee Olle 
same efficient service. Motor operation 

enables you to raise doors quickly by merely touching a button, 
thus saving time and labor. Push-button control cuts operating and 
air-conditioning cost by reducing the tendency to leave doors open. 
For efficient time- and labor-saving doorways, write for full details 
on Kinnear Rolling Doors. The Kinnear Manufacturing Company, 
1440-6U Fields Avenue, Columbus 16, Ohio. 


ROLLING DOORS 








Because of the unusual demands of war, Allied Products 
created new facilities. Plants were converted—personnel 
was trained. But the basic requirement . . . the habit of 
precision ... was already there—an integral part of the 
Allied organization since its beginning. 


Allied craftsmen are making a variety of large and small 
close-tolerance parts for machines of war. Among them 
are gun parts and aircraft engine parts machined to 
within limits of two ten-thousagdths of an inch... 
and they are being produced in considerable volume. 


Buy More War Bonds 


Enlarged facilities and a wealth of experience earned 
in years of peace and war will be available to industry 
for peacetime production. If you require precision hard: 
ened and ground parts coupled with production expe- 
rience, let’s talk it over. We have precision for sale! 
° ° ° 
“IT’S AN ALLIED PRODUCT!” ... Allied Products Corporation and its divisions, 
Richard Brothers and Victor-Peninsular, in Detroit and Hillsdale, Michigan. 
also make: Sheet metal dies, from the largest to the smallest; steam-heated 
plastic molds; jigs and fixtures; the original, patented R-B Interchangeable 
Punch and Die; cap screws; cold forged parts; and other special products. 


ALLIED PRODUCTS CORPORATION <2: 


ALL FOUR PLANTS HAVE NOW ADDED A STAR TO THEIR ARMY-NAVY “E” PENNANTS 
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“ficht experience” is differentiated from 
“ficht instruction” in that it means rid- 
ing in an airplane piloted by a flight in- 
structor. As stated in the Wisconsin 
report, this is considered a minimum defi- 
nition, for it is anticipated that many 
students will be regarded as capable of 
operating a set of dual controls during 
part of their time in the air. 


Question of Obligations 


But there is a vast gap between being 
considered capable to fly and the act of 
having demonstrated ability todo so. The 
flight experience likely will consist of a 
cross-country hop, interpretation of in- 
strument readings, solution of avigation 
problems, checking of meteorlogical data, 
and familiarization with controls as an 
incidental feature. However, it is felt 
in some quarters that such flight exper- 
jence, though a commendable contribution 
to the tempo of the times, stops short of 
educational obligations. 

It is considered by many that it is the 
apparent responsibility of every educa- 
tional community in each state to include, 
as a contribution to a vast national ‘reser- 
yoir of potential pilot strength, not only 
a general aeronautics course as a vital 
part of its secondary school curriculum, 
but also flight instruction as a necessary 
complement thereto. Compulsory military 
training, if it comes, would probably desig- 
nate the secondary school as its focal 
point for a military aviation screening 
process for more advanced training. 

Had there been a national capability of 
young boys and girls to fly as a result of 
primary training in the high schools, the 
consequent acceleration of the AAF train- 
ing programs and the contribution to the 
war effort in general would have been of 
tremendous value. 

And since the importance of flight train- 
ing is recognized by educators, it seems 
uneconomical to allot 4 hr. to “flight 
experience” when “flight instruction” 
could just as well be given in that time, 
and would require nothing additional over 
the airplane, instructor, fuel, maintenance, 
and insurance required for giving flight 
experience. 


May Rouse Federal Interest 


Furthermore, it is not improbable that 
with sufficient initiative demonstrated by 
educators, Federal interest may result in 
financial aid, and even may make possi- 
ble the attainment of sufficient increments 
of flying time up to date of graduation, to 
enable a student ‘to be eligible to qualify 
for a private pilot’s license. 

There is an immediate urgency of edu- 
cational readjustment to meet the changes 
brought by the advances in aviation. 
There are but few fundamental studies in 
the secondary schools which are not 
a or enriched by the field of avia- 
ion, 

Since the secondary school is the high- 
est basic universal medium of education, 
opportunity should be given there for the 
young student to obtain a knowledge of 
aeronautics complete with flight instruc- 
tion, for many will not be financially able 
to continue with specialized college study 
or be able to obtain flight training on 
their own. Also, since the high school 





AVIATION, September, 1944 





pe 















oe 








VWIELS/ 





| Permoflux Means F 


When Permoflux Engineers began developing 
wartime designs for acoustical communica- 
tions equipment, old concepts of efficiency 

stood only as relative measures for improve- 
_ment. Permoflux contributions, by more than 
“meeting anticipated requirements, have 

achieved new performance standards of far 

reaching importance. The value of these 
- developments will be reflected in Permoflux 
products of the future. 


BUY WAR BONDS FOR VICTORY! 


Gar forvo 








ad 
STEEL! 


NORGREN syathetic 


INDUSTRIAL HOSE ASSEMBLIES 


Heat, cold, solvent, and vibration resistant. 
Full line covering all requirements for high 
and low pressures, hydraulic and pneumatic. 


Send your specifications with inquiry... 
including I. D. and overall length and thread 
requirements. C. A. Norgren Company, 220 
Santa Fe Drive, Denver 9, Colorado. 


Manufacturers of high quality hose assemblies 
and couplings for over 18 years 











student is at an impressionable age, ;- 
may well be that any characteristic of 
diffidence would be dispelled and sup. 
planted by a’sense of self reliance as 
result of flight instruction, for there js 
probably no better way to instill conf- 
dence than to have a youngster discover 
that he can pilot a plane. 

Flight instruction is not entirely new in 
high school curriculum. As early as 1934 
such instruction, the follow-up of glider- 
training three years earlier, was succcess- 
fully afforded boys and girls of the Tea- 
neck, N. J., high school. However, ‘his 
training was conducted on a somewhat 
small scale and limited by scholarsliip, 
Flight instruction was presented outside of 
school hours, and time was given for each 
dollar contribution on a sliding scale de- 
pending on monthly operating outlay 
divided into flying hours. Hangar rent 
and gas and oil expense were defrayed at 
cost by flight student payments. (See 
“Tomorrow’s Pilots,” page 27, July 1933 
AVIATION.) 

For the flight school operator, flight 
instruction in the secondary schools offers 
an extensive and lucrative market. The 
operator’s capability and logical nomina- 
tion for such secondary school training 
phase has been strikingly demonstrated by 
the great number of operator-trained army 
and navy pilots and the safety records 
achieved under the WTS programs. High 
school students will require the same high 
teaching standards, and the flight instruc- 
tor will have to be temperamentally fitted 
for the job. 

Flight instruction in a small educational 
community might entail a financial dis- 
advantage for the operator. However, 
servicing a combination of such communi- 
ties would offer a compensating advan- 
tage. In the largest communities, where 
high school enrollment runs into thous- 
ands a profitable return is apparent. The 
educational activity could complement the 
usual operator features of flight instruc- 
tion, renting planes, selling parts, servic- 
ing, and accommodation of — transients. 
Additional income would probably come 
from continuation of flying resulting from 
student interest created. 

But the situation is not one of “come 
and get it”. Though the trend seems in- 
evitable, there is pioneering to be done 
by the operator to capitalize on this op- 
portunity—which it is up to him to go 
and get. 





Book Reviews 
(Continued from page 197) 


sented in a manner which permits direct 
utilization of the stress-strain diagram in 
strength calculations. The text is supple 
mented with problems; calculus and ad- 
vanced mathematical methods have, how- 
ever been avoided. 


THE AIRCRAFT YEAR BOOK FOR 1944, 
edited by Howard Mingos. Lancair Pub- 
lishers, N. Y. $6. 

Annual official publication of the Aeronau- 

tical Chamber of Commerce, this volume, 

designed as a reference and record i 

American aviation, is packed with factua 

data on every phase of aviation. " 
The material is divided into three ma’ 

parts. First section comprises 1° chap. 
ters, 9 of which cover: ( The air sae 

(2) America’s record in the building ° 
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PERFORMANCE CONTROLS THE AIR 


BEECHCRAFT KANSAS. Designated the AT-11, this low wing, training of bombardiers and gunners. It is equipped with flexible 
all-metal monoplane advanced trainer is used for specialized guns and bomb racks for instruction of a crew of three or four. 


PESCO HAND OPERATED HYDRAULIC PUMP. Here's a pump of unusually 

high volumetric and mechanical efficiency. As an emergency pump for air- 

craft it delivers .125:g.p.m. at 20 cycles per minute with 1500 p.s.i. discharge 

pressure. Ideal for small quantities of fluid at high pressure. Compact, light- 

weight and self-lubricating, with spring-loaded ball check valves for uni- 

crs ine Creat directional fluid flow, and needle bearings to minimize operating torque. Meets 
HYDRAULIC PUMP winterization requirements and is AN approved. Write for details. PESCO 
Products Co., 11610 Euclid Ave., Cleveland 6, Ohio (Division Borg-Warner). 


What's new in Hydraulics? In Aircraft Hydraulics, Fuel rine ne Bee, 


Write for this new book, Air Pumps, Related Scenrees ante Baers 
“Pressurized Power and 


Controlled Flow by PESCO” 
PERFORMANCE. POINTS TO deo cnet 





VIBRATION 


CALLS FOR 


FLEXIBLE STRENGTH 


STRONG—this 2 inch thick 
Air-Maze aircraft filter 
easily supports a 185- 
pound man—proof this ex- 
tremely light filter is rug- 
gedly constructed. 


FLEXIBLE—through in- 
genious design, strength 
has been built into Air- 
Maze aircraft filters with- 
out making them “brittle” 
and subject to breakage 
from the powerful vibra- 
tion to which aircraft in- 
duction systems are sub- 
jected. 


Whether a stressed member should be flexible or 
rigid is not a matter of opinion. It is an engineering 
conclusion soundly based on concrete facts. 

Where aircraft air filters are concerned, the con- 
ditions involve intense vibration acting on parts 
designed for extreme lightness. There can be no 
break in the air seal between the filter and scoop, 
despite distortion of the duct work. 

Experience proved that these conditions cannot 
be ignored. Unless flexibility is consciously and 
expertly engineered into aircraft air filters, either 
the holding device must give, allowing air to by-pass 
the filter, or the filter frame is subject to breakage. 

A chief reason for the long life and unfailing per- 
formance of Air-Maze filters is that their flexible 
strength withstands vibration supremely well. 


AIR-MAZE CORPORATION © Engineers and Manufacturers * CLEVELAND 5, OHI© 


In Canada: Williams & Wilson, Ltd., Montreal, Quebec, Toronto, Windsor; Fleck Bros., Ltd., Vancouver, B. “. 


Representatives in Principal Cities 
















































































allied air superiority, (3) AAF, (4) U.S. 
Naval aviation, (5) Civil Air Patrol, (6) 
war air transport, (7) war training pro- 
grams, (8) work of federal aviation bu- 
reaus, and (9) aeronautical organizations. 
The tenth chapter, New Things in the Air, 
recounts the new developments by Amer- 
ican aircraft, engine, and accessory manu- 
facturers who have contributed to the 
striking power of allied air forces. The 
directory, second of these parts, lists aero- 
nautical equipment and organizations. 

Concluding section covers facts and fig- 
ures on air carrier operations, labor, 
American warplanes, airports and landing 
fields, and numerous other subjects. Vol- 
ume is profusely illustrated and com- 
pletely indexed. 








GAS TURBINES AND JET PROPULSION 
FOR AIRCRAFT, by G. Geoffrey Smith, 
M.B.E. Flight Publishing Co., Ltd., 
London, England. 117 pages, illustra- 
tions, index. 6/—($1.20). 


A timely volume on aircraft propulsion 
plants employing combustion gas turbines 
and rotary compressors. Early background 
material is considered, with short bio- 
graphical sketches of Whittle, Carter, and 
Sayer, the British technicians who de- 
yeloped gas turbine units to a practical 


stage. 

Material covered includes thermal jet 
propulsion systems with rotary, reciprocat- 
ing, and combined power units, also a 
survey of steam and gas turbines driv- 
ing airscrews. Chapters are also devoted 
to the influence of jet systems on aircraft 
design and to a discussion of Italian jet 
propulsion experiments. 








MAN’S FIGHT TO FLY, by John P. V. 
Heinmuller. Funk & Wagnalls Co., 
N. Y. 380 pages, index. $6. 


“This book aims to illuminate the greatest 
physical conquest over space and time, 
namely, the conquest of the air, as shown 
by man’s ability to fly, and to honor and 
record those pioneers who through their 
life work and experience have left a 
definite imprint on the history of avia- 
tion.” 


Features included are: (1) Chronology 
of aviation from da Vinci’s early designs 
to present day models. Here are 250 
biographical sketches of aviation pioneers, 
with drawings depicting portraits of the 
subjects and their inventions; (2) logs of 
the world’s important distance, speed, 
and altitude flights. There are chapters on 
Sikorsky, Byrd, Amelia Earhart, Chamber- 
lin, Post and Gatty, Lindbergh, and many 
others; (8) facsimiles of author’s col- 
lection of flying memorabilia; and (4) a 
fnal chapter stressing the future of avia- 
tion. The author says automatic pilots 
electric echo altimeters, helicopters, an 
rocket and jet ships should be prime con- 
tributors in opening a new era in aviation 
history. ° 

A foreword by Eddie Rickenbacker 
states that here are “historical facts that 
should be read by every man, woman, and 
child in America.” Those associated with 
aviation during the record-flight years 
will especially enjoy the book for the many 
memories brought back by the more than 
200 documental photos. 

















HANDBOOK OF AIR NAVIGATION, by 
W. J. Vanderkloot. McGraw-Hill Book 
Co., N. Y. 298 pages, appendices, index. 

Complete manual on avigation based on 

the standards required by the Interna- 

tional Committee of Air Navigation for 
the carriage of passengers between foreign 
countries. It is the belief of the author 
that the CAA will have to establish aviga- 
tional licenses for avigators engaged in 
postwar international air transport. 
Although this volume is ased on 

Present British standards, it is probable 

that future CAA regulations will not dif- 
er greatly. All map-reading and 

astronomical aids to avigation are cov- 
ered, with special attention to the value of 
two-position line and three-position line 
















Necessary formulas and mathematical cal- 
culations, 





THE WILD BLUE YONDER, by Emile 
Gauvreau. E. P. Dutton & Co., N. Y. 
pages, index. $3. a 


The author, associate of Gen. Billy Mit- 
chell, reveals how negleét of airpower al- 
most brought us to the edge of disaster; 
for, after Pearl Harbor, General Arneld’s 
official report states we had only 176 com- 
at planes to defend the whole sweep of 
the Pacifie from Hawali to Singapore. The 
jlume is designed to give an understand- 
ig of the vast part air power is playing 
N our present offensives. 
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DARNELL 
CASTERS 


will pay for themselves many 
times over. Made in nearly 
4000 types for every indus- 
trial use. Investigate today. 


DARNELL CORP. LTD 


ONG BEACH 4. CALIFORNIA 
















































WHAT MAKES A 7 
MAILING CLICK: 
Advertising men agree—the list is more than half 
the story. : 
McGraw-Hill Mailing Lists, used by leading manu- 
facturers and industrial service organizations, J 
direct your advertising and sales promotional H 
efforts to key purchasing power. They offer thor- . . | Ee 
ough horizontal and vertical coverage of major 
markets, including new personnel and plants. i 
4 Selections may be made fo fit your own special Bi 
requirements. : 
¢ 
New names are added to every McGraw-Hill list 
daily. List revisions are made on a twenty-four 
hour basis. And all names : 
are guaranteed acturate a 
within two per cent. hs 
In view of present day diffi- bs 
culties in maintaining your De 
own mailing lists, this effi- E 
cient personalized service is "Pe 
particularly important in se- 
curing the comprehensive 
market coverage you need 
ond want. ‘Ask for more de- ns 
tailed information today. % 
You'll probably be surprised. .: : R, 
of the low over-all cost and 2 






the tested effectiveness of 
these hand-picked selections. 
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McGraw-Hill Publishing Company, Inc. 


330 West 42nd Street New York, N.Y. 
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